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Sub Committees for 1895 9 $ 


SUB COMMITTEES FOR 1895 96 


Locomotives 


5 ft 6 tti gauge 

A \V Ren dell ( Representative ) 
L E H Brock 
C T Sandiford 


Metre gauge 

C P Whitcombe {Representative) 
C E Cr ghton 
F N Gutersloh 


Weight of Locomotives and Rolling Stock 
C T Sand ford ( Representative ) 

E B Carroll 
A W Rendell 


Carnages and Wagons, including Military requirements 


Sf‘ <> <’i gauge 

R. Pearce ( Representative ) 
C E Pb pps 
C T Sandiford 


Metre gauge 

C E Cardew {Representative) 
C E Cr ghton 
C P Wh tcombe 


Automatic Vacuum Brake including Communication in Trains 
E B Carroll {Representative) 

C E Cr ghton 
A S Jameson 


Carnage Lighting 


5ft 5 6 '» gauge 
E B Carroll {Representative) 
R Pearce 
R L Tre\ thick 


Metre gauge 

C P Wh tcombe {Representative) 
J J Adler 
C E Cardew 


Workshops 


5 ft 6 gauge 
L E H Brock {Representat ve) 
J E BerUej 

C E Phipps 


Metre gauge 

C E Cnghton {Represe fa ft r 
C E Cardei 
C P V h tcombe 


Carnage Examiners Rules and Break Darn Traif 
C E.Ph pps {represent It e) 

J E. Eerkles 
C P 1U tcombe 




GENERAL PROCEEDINGS. 


Date and place of Meeting — 

The sixth General Meeting commenced on the morning of Monday, December 
.3rd, 1894, and lasted seven days, and was held in the Howrah Town Hall Calcutta, 
this room having been engaged at the joint charge of the East Indian and East- 
ern Bengal State Railways as ^neither Railway possessed in Calcutta a room 
convenient for the use of the Committee 

Chairman — 

The votes of the Members were taken under Rule 9 * the result of the elec- 
tion being as follows — 

Chairman — Mr C T Sandiford Locomotive and Carnage Superintendent, 

North Western Railway 

Deputy Chairman —Mr C E Crighton Locomotive Superintendent South 
Indian Railway 


Members — 

The following table, showing the Members of the Committee and the number 
of votes allotted to each under Rule I3,f was agreed to as correct — 


Name op 

Member 

Rue sat represented 

Stock represented 
on ist October 1894. 


Axles 

Locos 

Equ valent 
Total 
Axles 

l 

Adler J J | 

Cutersloh F N J 

Rajputina Mai \a 

20 709 

43° 

4? 209 


Berkley J E 

Nizam s 

* 833 

5<> 

4 333 


Brock E E H 

Ind an M dland 

s>63 

117 

11 013 


Cardew C E 

Burma 

9 79i 

140 

16791 


Carroll £ B 

Bombay Baroda and Central Ind a 

10 151 

iSa 

17901 


Cnghton C E 

South Indian 

8 94a 

206 

i9 24a 


Jameson A S 

Eastern Bengal 

10637 

.8, 

200S7 


Morton A 

East Coast 

20S0 

38 

39S0 


Pearce R 

Rendell AW j 

East Ind an 

23 »a7 


5 9a7 

8 

Ph pps C. E 

Madras 

7 A 9 

»6j 

»54 9 


Rhwd A. 

Bengal Nagpur 

7 41 

112 

t304« 


Ryles A E 

Bengal and North Mestero 

6a9 2 

100 

11 «9* 


Sanddoii, C T 

North Wes era 

■*69*5 

&a 

57*/ 


TreviUuck, R L 

G eat Ind an Pemnstca 

*94./ 

63, 

<9' 


Whitcombe C. P 

Southern Mahrat-a 

u6,o 

- 0 

31 fi t 


WinssUI C 

Ojdh and Ro*- *hand 

io,o,S 

« 7 

l, * 3 


Wyl e, R. 

Bhas-naga. -Gorvial 


33 

in* 
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Attendance at Meeting — Rules for Expenditure — General Rules — By Laws 


The number of xotes was the same as at last meeting except in the case of the Eastern 
Bengal State Railway which now has fi\e \otes instead of four, and the East Coast Rail 
way, haxing more than 300 miles of line open for traffic, is non entitled to repre 
sentation fay Mr A Morton who was howexer unable to attend the meeting 

Messrs J E Berklej, of the Nizam s Guaranteed A Morton, of the East Coast, and 
R Wjlie of the Bhavnagar Gondal were absent on leave and these railways were not 
represented at the meeting 

Owing to changes in their staff or assistants being on leave Messrs L E H Brock 
of the Indian Midland E B Carroll of the Bombay Baroda A Rhmd of the Bengal 
Nagpnr, and R L Trevithick of the Great Indian Peninsula were unable to attend 

Rules for Expenditure— 

The rules sanctioned under Government of India, Public Works Depart- 
ment, Circular No 168 R S dated 4th May 1894, and printed in Volume V, 
page 139, and the by laws in connection with the same were read {see pages 10 
and 14 tn this volume) 

The following amounts which had been sanctioned during th~ year were recorded 


these sanctions lapsed on the 3rd December 1894 — 

Rs 

1 Mr E B Carroll for preparing drawings of boiler mountings, 

carnage fittings workshop roof and bogie carriages 3^5 

2 Mr C E Cardew for drawings in connection with the reports 

of Metre gauge Carnage and Wagon Sub Committee 750 

3 Mr C P Whitcombe for drawings to illustrate the reports of 

the Metre gauge Sub Committee for locomotn es 1,200 

4 Mr R Pearce, for draw mgs to illustrate the report of the 

5 ft 6 in gauge Sub Committee for carnages and wagons 600 

Total 2 875 


General Rules— 

The revised general rules sanctioned under Government of India, Public 
Works Department Circular No 353 R S, dated 16th October 1894, were 
read 

With reference to rule 8 it was Resolved that the Secretary submit to 
the Government of India a proposal to hold meetings once in exerj two jears 
only, {this reas accepted by the Government of India tn letter No iff R S , 
dated 8th May i8pg, and the rules as thereby modified arc printed at page 7 m 
this olume ) that in alternate jears when no meeting is held the reports of the 
Sub Committees and other subjects to be brought forward for discussion, be 
submitted in the same waj as when a meeting is held, and circulated to all 
members for opinion in accordance with the rules for ballot x ote , only 
points which are not thus settled, and either approx ed or rejected bj less than 
two thirds of the total votes a\3ilable, to be reserved for discussion at the next 
meeting 
By-Laws — 

A draft was read and discussed, it was Resolved tha* they be ahe-ed to 
suit the abox e Resolution 
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Sub-Committees — Workshops — Place of next meeting — 
Reprint of Business Transacted. 


A copy of the Jfy -Laws as modified is given on page 13 These arc based on the 
previous Rules and Subsidiary Rules, one or two points not hitherto provided lor have been 
incladed, the most important ol these is that a brief statement of ail matter to be brought 
forward shall be sent to the Secretary not later than 15th September, to enable him to 
have this printed and distributed to all members two months before the meeting. 

Sub-Committees— 

The Sub -Committees appointed to carry on the work till next meeting are 
shown on page 3 These arc the same as for last ) ear, except that a special 
Sub-Committee has been appointed to consider the question of weights of Loco- 
motives and Rolling stock, the special Sub-Committee for wheels has been 
dissolved, and Mr. C. E. Carden has been elected in place of Mr. R. Wylie on 
the Workshops Sub-Committee. • 

Visits to Workshops, &c.— 

On the afternoon of Wednesday, the 5th December, the members of the 
Committee visited the Carriage and Wagon Workshops oi the East Indian Rail- 
way at Howrah under the guidance of Mr. R. Pearce, the Carriage and Wagon 
Superintendent. 

On the morning of Thursday, the 6th December, the members visited the 
Locomotive and Carriage and Wagon Workshops of the Eastern Bengal State 
Railway at Kanchrapara, under the guidance of Mr. A S. Jameson, the Locomo- 
tive and Carriage and Wagon Superintendent, travelling from Sealdah station to 
Kanchrapara and back by special tram, kindly provided by the Manager of that 
Railway. 

’ After the close of the meeting a few of the members proceeded to Jamalpur 


Place for next Meeting — 

Mr L E H. Brock, the Locomotive Superintendent of the Indian Midland 
railway, subsequent!/ gave notice that he would probably be absent on furlough 
in December 1896. It was therefore decided that the next meeting should be 
held on the Southern Mahratta railway, at either Hubh or Dharwar, whichever 
would be most convenient to the authorities of that railway. 
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Sub-Committccs — Workshops — Place of next meeting — 
Reprint of Business Transacted. 


A cop) of the B) Laws as modified is gixcn on page 13 These are based on the 
prexious Rules and Subsidnry Rules, one or two points not hitherto provided for have been 
inehdcd, the most important of these is that a brief statement of all matter to be brought 
forward shall be sent to the Sccrctar) not later than 15th September, to enable him to 
luxe this printed and distributed to atf members two months before the meeting. 

Sub-Committees — 

The Sub Committees appointed to carry on the xxork till next meeting are 
shown on page 3 These arc the same as for last year, except that a special 
Sub-Committee has been appointed to consider the question of weights of Loco- 
motives and Rolling stock, the special Sub Committee for wheels has been 
dtssolxcd, and Mr C E Cardew Ins been elected m place of Mr R. Wylie on 
the Workshops Sub-Committee 

Visits to Workshops, See. — 

On the afternoon of Wcdncsdi) , the 5th December, the members of the 
Committee visited the Carnage and Wagon Workshops of the Last Indian Rail 
waj at Howrah under the guidance of Mr R Pearce, the Carnage and Wagon 
Supenntendent. 

On the morning of Thursday, the 6th December, the members visited the 
Locomotive and Carriage and Wagon Workshops of the Eastern Bengal State 
Railway at Kanchrapara, under the guidance of Mr. A S Jameson, the Locomo- 
tive and Carriage and Wagon Superintendent, travelling from Sealdah station to 
Kanchrapara and back by special train, kindly provided by the Manager of that 
Railway 

After the close of the meeting a few of the members proceeded to Jamalpur 
to inspect the Locomotive Workshops of the East Indian Railway under the 
guidance of Mr A W Rendell, the Locomotive Superintendent 

These employ about 5 000 xx orkmen and in addition to the usual Loco repairs manu- 
factures for all departments are conducted on a large scale The Rolling Mill contains 
three high mills of xvhich txxo, 10 in and 14 in, are xvorking and one 18 in mill is in 
course of construction, the present outturn of the txvo mills being 4 000 to 5 000 tons per 
annum of merchant bars, sleeper tie bars, fish plates etc The Bolt and Nut Machine 
Department turns out about r,ioocoo bolts, nuts, rivets and spikes per annum The 
Foundry turns Out about 16 000 tons of castings of all descriptions per annum, using 10000 
tons of Indian pig and nothing but Indian coke a large percentage of this outturn is 
permanent xxay material In the Points Crossings and Signals Department a large 
circular K axx is employed for cutting off worn ends of rails operating on both ends of six 
rails at once Extensions are in progress for building locomotives entirely instead of 
importing them 

Place for next meeting — 

It was decided that, subject to the approval of the authorities of the Indian 
Midland Railway, the next ordinary meeting be held at Jhansi, the head-quarters 
of that railway 

Reprint of Business Transacted — 

A teprinl of Business Transacted and Resolutions Adopted on the various 
subjects at the first five meetings was distnbuted to members, and the arrange- 
ment of these in seventeen subjects under different sub-heads approved 
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General Rules. 


GENERAL RULES, IS94. 


Sanctioned by Government of India, P IV. D , No 333 R S , dated 16th 
October 1894, in supersession of those sanctioned in P. IV D No 107 R S, 
dated iSih July 1891 ( The alterations made by P. IV, D No 137 R S , 

dated St It May 1895, arc entered in italics) 


The Constitution of the Committee— 

1 The Committee shall be called "The Committee of Locomotive and 
Carnage Superintendents for India " 

2 The functions of the Committee shall be to discuss matters relating 
to the mechanical impro\cment of Locomotives or Carnage and Wagon Stock, 
the design, construction, running and repair of the same, and the standards to be 
adopted , to arrange for such experiments as may appear desirable, to publish 
papers of professional interest, and generally to consider and report upon all 
technical, administrative, or financial questions connected with Rolling Stock, 
Workshops, Station Machine!} , etc , which may be proposed by the members 
themselves, by any railway administration, or by the Consulting Engineer to the 
Government of India 

3 The Chief Locomotive or Carriage Officer of every Tailway in India, 
having a length of not less than 300 miles open for traffic shall be ex of/icto a 
member of the Committee In the absence of the permanent incumbent the 
officer appointed to officiate for him shall take his place on the Committee 

4 The Chairman and Deputy Chairman shall be elected by the members 
They shall each hold office till the next general meeting , and shall be eligible for 
re election an) number of successive years 

5 The Secretary shall be appointed and patd by the Government of Tndia 
His duties shall be to conduct the management of the general business of the 
Committee under the orders of the Chairman subject to such instructions as he 
ma> receive from the Consulting Engineer to the Government of India The 
Secretary shall have no vote and shall not be a member of the Committee 

6 Work done by the Secretary, such as pnnting and distributing papers, 
copies of the Proceedings, Index Working Drawings General Directory and 
Rules and By laws will be at the expense of the Government of India 

Distribution of Expenditure 

7 Expenditure other than that provided for in Rule 6 will be distributed in 
accordance with Government of India, Public Works Department, Circular No 
,68 R S of 4th May 1894 ( see appendix A, page 10) 
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General Rules 


Meetings— 

8 The meetings cf the Committee may, "otih the approval of the Govern 
tncnf cf India, he held not ofientr than once in tvo years The word " meeting ” 
shall be held to mean the entire period dunng which the members of the Com- 
mittee arc assembled in one neighbourhood for the purpose of transacting 
business 

The Proceedings— 

9 Immediate!) after a general meeting, the Secretary shall take steps 
to ha\c the Proceedings printed and issued with the least practicable dela) 
To members ol the Committee a copy of each part of the Proceedings shaft 
be issued separate!) as soon as printed 

10 The Proceedings of the Committee shall be punted on foolscap size 
paper, and shall be arranged tn fire parts, each distinct and complete m itself, 
vis — 

I — General Proceedings —Containing a record of the resolutions adopted 
on subjects connected with the constitution of the Committee, arrangements for 
work, and miscellaneous or persona! matters 

I! — Business Transacted — Containing a record of resolutions adopted by 
the Committee on subjects brought forward for consideration or opinion 

HI -—Notes and Correspondence — Containing miscellaneous memoranda and 
correspondence referred to m the Proceedings or connected with subjects 
brought forward for consideration 

IV —Selected Papers —Containing papers of professional interest or im- 
portance either contributed by the members, or reprinted or compiled from 
other sources not generally accessible 

V — Plates —Containing illustrations connected with any of the foregoing 
subjects, plates to be the size of a foolscap page 

The hie parts shall be half bound in one volume in a style similar to the 
volumes already issued 

10 (i) In years alien no meeting is held , the Secretary uttt issue an ad 
interim report, shoving alt standards agreed to by ballot vote since the list 
meeting 

10 (c) A general Index of all the volumes shall also be brought up to date 
periodically and published in paper coders 

Working drawings— 

1 j In addition to the small plates illustrating the Proceedings working 
drawings and diagrams of designs accepted by the Committee will be pubhsl c l 

These will be lithographed or photozincographed, and the size will beeithtrd ubl 

elephant (40 ra XJJin) or open foolscap (17 in X 13^ in), accord 1, 1 
subject 
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General Directory- 

12. The Secretary shall, as early as practicable each year, publish a Gen- 
eral Directory and Railway List corrected up to the forenoon of the 1st January, 
giving a list of officers on the General Committee and Sub-Commitees, the 
names and addresses of all Locomotive and Carriage Officers in India ; also 
statements showing for each railway, its length in miles, amount of stock, the 
names and service of officers, and other information 

Issue of Proceedings, etc — 

13 The bound copies of the Proceedings and the Index shall be issued in 
accordance with Government of India, Public Works Department, Ctrcular No 
103 R. S , of teth March 1894, as corrected by Government of India No. 155 
R 5 ., dated 30th April 1894, and the other publications in accordance with 
Government of India, Public Works Department, Circular No 284 R S., of 18th 
August 1S94, copies of the ad-mtcrini report will be issued in accordance with 
paragraph 4 of P IV D No 284 R S., dated j8th August 1894 ( sec appendix 
B y page //) 

By-Laws— 

14 The Committee are empowered to make such 
of business as may from time to time appear desirable, 
brought up to date periodically and printed 

Alterations to Rules— 

15 An alteration or addition to these General Rules shall not be made 
unless such alteration or addition be desired by at least two thirds of the mem- 
bers of the Committee and approved by the Government of India 

Authority of decisions of Committee — 

. 1 6 All decisions recorded by the Comm ttee shall be understood to be 

subject to the approval or confirmation of the Agents, Boards of Directors, or 
other authorities for individual railways, and of the Government of India in all 
cases , vide Government of India, Public Works Department, letter No 1 15 R S , 
dated 22nd March 1894, to the Director General of Railways, copy attached 
{see appendix C, page 12). 


By-law s for the conduct 
These By laws shall be 
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APPENDIX A. 


RULES FOR EXPENDITURE 


O^y ol Gortrfln eat of India, Public Work* Department, Circular Ho iCS R S, dated Simla the 4th 
May tS^t 


The amended draft rules for dealing with such expenditure as may be incurred in 
connection with the work of the Committee of Locomotive and Carriage and Wagon 
Superintendents m India which were circulated with Government of India letter No 106 
R S , dated 15th April 1893, having been accepted by the administrations of the railways 
noted below, I am now directed to convey the formal sanction of the Government of India 


to the adoption of the rules 

Ind an 

Madrai. 

Kolbdpur 

Btn£*! Nagpor 

N ram < Gairantcr 1 State 

Mysore 

lad an M ’ and. 

Bengal and Nottb tte'tern 

Jodfipore B ckaceer 

North Uostern 

Rob Ikhand and Ktntao/i 

Bhavanagjr Condal 

Ondh and R Ji Ubar.iL 

Saathern Vabratfca 

Junagarh Porbandar 

Eaitero Bergal 

Sooth Ind an 

jorhat 

Ea*t Coatt 

A»«>m Bengal 

Darjeel ng H milayan 

Great Ind an Ten two » 

Bortna Suit 

Ch rra Corapanygan] 

Bombay Baroda and Centra! DbroSady* 

tnd a. 

3 A copy of the rules as approved is attached 



Rules for dealing vsith expenditure a huh may be incurred in connection 01th the u.ork of 
the Committee of Locomotive and Carriage and fl agon Superintendents in India 
t The charges noted below will be debited, as incurred, to one head, and tlie total 
will be divided annually (at the end of each official year) amongst the rail- 
ways interested the share borne by each rail my being in proportion to its mean 
open mileage for the year — 

(<j) Cost of office establishment specially entertained for the work of the Com- 
mittee 

(£) Any special expenditure incurred with the sanction of Government for a 
particular ob ect winch the C mmittec dec dc js of sufficient importance 
to all the railways concerned [eg, experiments with brakes, experiment* 
with petroleum as fuel etc etc) , 

2 The charges noted below will be borne by the railway in whose serwee the member 

of the Committee by whom the expenditure was meurrr-d happens to be— 

(n) Travelling allowances of a member to attend a general meeting or meeting 
of his sub committee 

(£} 3 he cost of models or other work done on the order of an mdmduaf member 
jji his own workshops or elsewhere 

(c) Stationery and office expenses generally (except establishment) 

(d) Experiments of m nor importance for which it is not considered worth while 

to apply for sanction under 1 (£) 

(<} Expenses incidental to t' e preparation of th" Committee room far a general 
meetw" and other arrangement* connected with the m-etmg 

3 The Chairman will be recognized as the author ty by whom establishment required 

by a member is to be sanctioned 

4 The accounts of expenditure under rule 1 will be kept by the Exam nerof Accounts 

State railwav stores, Simla, in correspondence with the local Examiners or 
Auduors of individual railways, and m communication w th the Secretary to the 
Committee. 
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APPENDIX B 

ISSUE OF THE PROCEEDINGS OF THE COMMITTEE 

CopycfComumratoniidi*. P W D, Cirta!»n Not roj ae<J 155 R S, dated trth March and 
3 «Jj April 1&94 

The question of the distribution of the Proceedings of the Committee of Locomotive 
and Carnage and Wagon Superintendents hating been raised, the Government of India arc 
pleased to sanction the following rules for the guidance, in future, of the Secretary to the 
Committee who will distribute copies of the Proceedings, free of charge, as soon as they 
are ready for issue as follows — 

(a) Each member of the Committee to be supplied with one copy of the Proceedings 
as his on n property 

( 6 j Agents of Guaranteed and Assisted Railways to be supplied with— 

1 copy for transmission to their Boards of Direction , 

2 copies for the use of the Railway Administration 

< cop} for the office of the Locomotive Superintendent of the hne, and 

1 copy for the office of the Carnage and Wagon Superintendent if a 

separate officer 

(e) Managers of State Railways to be supplied with— 

2 copies for the use of the Railway Administration 

1 copy for the office of the Locomotive Superintendent of the line, and 
1 copy for the office of the Carriage and Wagon Superintendent if a 
separate officer 

(&) Local Administrations and the Consulting Engineers having control of railways 
to be supplied each with 1 copy for office record 
ft) The Director Genera! of Railways to be supplied with 10 copies**' one of which 
will be transmitted to the Director General of Stores for the use of the 
Consulting Engineer at the fad a Office 

(f) 12 copies to be retained by the Secretary to the Committee for issue to So- 

cieties and individuals at his discretion 

2 Copies when available will be issued on sale to the general public by the Super- 
intendent Government Printing Calcutta, at a price of Rs 7 S per copy 


Copy of Government of India P W D Circular No 284 R $ dated 18th August 1894 

In continuation of letter No to 3 R S of 12th March 1894 the Government of India are 
pleased to direct that the Index of the Proceedings, General Directory and By laws of 
the Committee of Locomotive and Carriage and Wagon Superintendents be issued in the 
same way as the Proceedings 

2 Any one purchasing a copy of the Proceedings will be entitled to one copy of the 
Index free 

3 The Genera! Directory, when available, will be issued to the public at a price of 
one rupee per copy Copies of the By laws w ill not be for s3le 

4 One copy of each working drawing will be supplied free to each Member of the 
Committee, two copies to the Agent or Manager of each Railway represented on the Com- 
mittee and 10 copies* to the Director General of Railways and copies wilt be on sale to 
the general public at a price to be fixed separately for each drawing 


Th s number has s nee been increased tai*«P« mobengsenttothe Director Gerrat of Stores 
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APPENDIX B 

ISSUE OF THE PROCEEDINGS OF THE COMMITTEE- 

CcTrrfGprtrrsxdrflaia, P W D 4 CUmjhn Nos. roj ud 15s JL S, dated Mth lUrl *sS 
30th Apnl s&x 

Tbe qc'sNoa of th** distribution of the Proceeding* of the Committee of Lo'^Jrr* 
and Carnage and \\ agon Superintendents having been raised, the Govcrnmenlof f-d a a." 
pleas'd to sanction the following rules for the guidance, in future, of the Secretary to tl- 
Committee who will distribute copies of the Proceedings, free of charge, as soon as lit/ 
are ready for *s«ue as follows — 

(a) Each nenb'r of the Committee to be supplied with one copy of the Proceedings 
as his own propertj. 

flj Ag'nts cf Guaranteed and Assisted Railways to be supplied with— 

1 copy fo' transmission to their Boards of Direction , 

2 copies for the use of the Railway Administration , 

I copy for the office of the Locomotive Superintendent of the fine, and 

1 copy for the office of the Carriage and Wagon Superintendent if a 

separate officer 

(e) Managers of State Railways to be supplied with— 

2 copies for the use of the Railway Administration 

1 copy for the office of the Locomotive Superintendent of the line, and 
1 copy for the office of the Carriage and Wagon Superintendent If a 
separate officer 

(d) Local Administrations and the Consulting Engineers having control of raltwa)$ 
to be supplied each with 1 copy for office record 
(t) The Director General of Railways to be supplied with 10 copies* one of which 
will be transmitted to the D rector General of Stores for the use of the 
Consulting Engineer at the India Office 

(f) 12 copies to be retained by the Secretary to the Committee for issue to So- 

cieties and individuals at his discretion 

2 Copies when available will be issued on sale to the general public l>) the S ipff 
intendent Government Printing Calcutta, at a price of Rs 7 S per copj 


Copy of Government of India P W D , Circular No. 2S4 R S , dated iSth August 

In continuation of letter No 103 R S of 12th March 1S94 the Government of !i\ ht 
pleased to direct that the Index of the Proceedings, General Directory and nydawft 
tbe Committee of Locomotive and Carriage and W agon Superintendents be issued lit the 
same way as the Proceedings 

2 Any one purchasing a copy of the Proceedings will be entitled to one cop) of (h* 
Index free 

3 The General Directory when available, will be I'sucd to the j ull c at a pie ol 
one rupee per copy Copies of the By laws will not be for «ale 

4 One copy of each working drawing will be supplied free to each Mcml tt or the 
Committee, two copies to the Agent or Manager of each Railwa) rrj reside 1 «.*»» the LwW 
mittee and 10 copies* to the Director General of Raihva) «, and copies will be tn *ale l s 
the general public at a price to be fixed separate!) for eacli drawm n . 


Th s number has 


been ncreased to 11 cop es two be rj, sent to the t) ml T Gtnrrd of 
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APPENDIX C. 


RECOGNITION BY THE GOVERNMENT OF INDIA OF THE 
RECOMMENDATIONS OF THE COMMITTEE. 


Letter frftta the SccreU/y to the Goreramect cf India, Public Worts Department to the Director Genera! of 
Railways, No 115 it S, dated the 22nd March 1894 


Tbe attention <tf the Government of Indn has recently been invited to the desfr* 
ability of recognizing vn a more definite manner than has been done hitherto the recom- 
mendations and proposals set forth in their Resolutions by the Committee ol Locomotive 
and Carnage and Wagon Superintendents, ta the permanent constitution of which the 
Government oflndia gave their approval m their letter No 107 R S, dated i£th July 
tSpl, and I am accordingly directed to communicate to you the following observations 

a The subjects treated of in Resolutions of the Committee fall generally under three 
heads — ■ 

(»J Those on whchlle Government oflnd a are empowered in the Indian Ralwavs Act 1 \ of 
1S90 to issue orders to attrailwajs 

( 5 ) Those on wh eh the Government of India are tn 3 posit on to issue orders to most of the rail 
wa>» in India undee the terms of the r contract agreements 

(1 i) Those on which the Government of India can issue orders onlj, m an executive capaCitj, to 
Stale Railwajs 

3 Under the first category will fall all questions m which the safety of the travelling 
public is concerned, and m regird to them I am to say that all possible weight will be 
attached to any Resolution of the General Committee uben the subject with uhich it 
deals is under the consideration ol the Coieromrnt ol India 

4 The second category mil comprise mailers in , illicit It is desirable in the inter, 
csts of economy, efficiency, and general convenience, that the manmtim oi uniformity 
should be attuned, and in regard thereto Goiernmrnt of India lull endeavour to concert 
measures in communication u,th the Boards of the several rah, ays u.th a to 
eaoedn.nc orders on the subjects of such Resolutions At the same time they consider 
that the member, of the Committee should themselies take the , nit, Hive by mo, mg their 
respect.se Agents to obtam the confirmation ot the Proceed, ngs by tbtir Boards ol Direc- 

tion 

, It should be understood ssith regard to both categories (i) and <o) that svhenescr 
an expression of opinion by the Goiernmrnt of India on any Resolution ,s desired, the 
fact should be specially recorded in that Resolution 

6 The third category mil include a huge number oi quest ons generally similar to 
those in the second hot in regard to »h.ch the attainment of uniformity ssliile in itself 
desirable 00 like grounds ,s not ol such importance as ,0 cal] tot any interference on the 
oirtof the Go, eminent of India, and oh.ch it is left tn the mdii.donl administrations to 
deal u ,th in accordance nith the united repression of opinion on the part ol the Committee 

, In conclusion! am to say that the function, ot the Comm.ttce are clearly defined 

rL °* Of the Lcs sanctioned Goiernmen, ot India letter fso ,07 R S , dated ,8th 
tnh .80.' and further that any proposals uhich may materially affect the standard 
. 9 ’ , , „ for each eauge should be made only by the General Committee 

its bearings, and not mere* as affect- 


;er very eareiot ■ — 

V the carrying capacity, ttc , ol tolling stock 


. s et th . “ ,i C ’ S ,ie ■ 
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COMMITTEE OF 

LOCOMOTIVE AND CARRIAGE SUPERINTENDENTS. 


BY-LAWS, 1894. 

2. Meetings 

(a) The first sitting of an ordinary meeting shall be held on the forenoon of the 
first Monday m December at such place as the Committee may decide, and the place of 
meeting shall be changed each year 

(£) In alternate years when no meeting is held, the same procedure is to be followed 
in submitting reports, bringing forward subjects for discussion, etc , as in the years when 
meetings are held, and each question will be submitted to ballot vote in accordance with 
section 10. Any proposal which is then approved or rejected by not less than two thirds 
of the total votes available under sections 5 and 7 shall be considered as finally approved 
or rejected, and only those proposals for which two-thirds of the available votes are not 
recorded either for or against shall be resubmitted for discussion at the next meeting 

(c) Any member who may find himself unable to attend a meeting, should signify his 
inability to do so to the Secretary before the 15th November, and shall be asked to give 
bis reasons for not being able to attend 

NoTt —In most cases members inForm the Secretary only at the last moment and either give no reason 
at all, or plead press of work the latter be ng hardly sufficient explanat on unless it is stated how such press 
of work arose at the particular time fixed for the meet ng Unless the Comm ttee know fully the reasons 
which prevent members attending they are rot in a position to suggest any remedy with a view to securing 
a larger attendance 

(if) No person who is not a member of the Committee, except the Secretary, shall be 
allowed in the room in which the meetings are held during any part of a discussion, with- 
out the permission of the Chairman, or, in his absence, of the Deputy Chairman 


2 . Exhibition of Models, etc. 

( a ) Any one, not being a member of the Committee who wishes to exhibit at a meet- 
ing any model, sample, or drawing, should apply in writing to the officer who arranges to 
provide the room for the meeting Applications may be addressed to the Secretary, who 
will forward them to the officer concerned 

(£) The officer who arranges to provide the room for the meeting will use his own 
discretion in allotting space to exhibitors, or in rejecting applications 

(c) Every model, sample, or drawing sent for exhibition shall be considered as having 
been presented to the Committee, unless the sender states in writing at the time it ts sent 
that it is not his intention to present it to the Committee. 
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COMMITTEE OT 

LOCOMOTIVE AND CARRIAGE SUPERINTENDENTS. 


BY-LAWS, 1834. 

1 Meetings 

(а) The first sitting of an ordinary meeting shall be held on the forenoon of the 
first Monday in December at such place as (he Committee may decide, and the place of 
meeting shall be changed each year 

(б) In alternate years when no meeting is held, the same procedure is to be followed 
in submitting reports, bringing forward subjects for discussion etc , as in the years when 
meetings are held and each question will be submitted to ballot vote in accordance with 
section 10 Any proposal which is then approved or rejected by not less than two thirds 
of the total votes available under sections 5 ahd 7 shall be considered as finally approved 
or rejected, and only those proposals for which two thirds of the available votes are not 
recorded either for or against shall be resubmitted for discussion at the next meeting 

(c) Any member who may find himself unable to attend a meeting, should signity bis 
inability to do so to the Secretary before the tjth November, and shall be asked to give 
his reasons for not being able to attend 

. » _ L/_LO L 

at al 

ol » ■ 

which prevent members attend ng they are not in a jpo s t on to suggest any remedy with a view to securing 
a larger attendance 

{d) No person who is not a member of the Committee, except the Secretary, shall be 
allowed in the room in which the meetings are held during any part of a discussion, with- 
out the permission of the Chairman, or, in his absence of the Deputy Chairman 


2. Exhibition of Models, etc. 

(a) Any one, not being a member of the Committee who wishes to exhibit at a meet* 
mg any model, sample, or drawing, should apply m writing to the officer who arranges to 
provide the room for the meeting Applications may be addressed to the Secretary, who 
will forward them to the officer concerned 

({) The officer who arranges to prov.de the room tor the meeting will use h„ otvn 
discretion in allotting space to exhibitors, or .0 rejecting applications 

(r) Every model, sample, or drawing sent tor exhibition shall be considered as having 
been presented to the Committee, unless the sender states in writing at the time it i, sent 
that it is not his intention to present it to the Committee 



M 
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{</) Every model, sample, or drawing exhibited, which is not presented to the Com- 
mittee, shall be at the owner's risk, and the owner shall remove the same at the close of 
the meeting, or, if called open to do so, at any time before the close of the meeting 

(e) A cop) of this role shall be sent to every applicant for permission to exhibit 
3 Expenditure 

(a) Special office establishment entertained for work to be done for the Committee 
witl be allowed only in cases where a member is authorized by the Committee to undertake 
such work on its behalf 

( 4 ) A member requiring special office establishment for work to be done by him for 
the Committee, will submit to the Chairman a statement in the form in appendix A, 
showing briefly the nature of the work to be done, the establishment wanted, the cost per 
nensem, the number of months for which the sanction is desired, and total cost 

(r) Such applications should, where practicable, be submitted to the Chairman at a 
regular meeting, to enable him to consult the other members with reference to any point 
on which he may desire to obtain the opinion of the Commuter 

(</) An application for special office establishment exceeding Rs 1,000 in a year for 
an> one Sub-Committee will be circulated by the Chairman to the members of the 
Committee lor vote, the votes being by axles under Rule 7 All other applications 
will be disposed of by the Chairman on his own authority, unless he desires, m case of 
doubt, to refer the matter to the Committee 

fr) Tacb application is to be submitted to the Chairman in triplicate, and, if agreed 
to, will be signed by him, two copies being returned by him to the applicant, and one 
copy sent to the Secretary for communication to the Examiner, State Railway Stores 
One copy will be retained for reference by the member making the application, and the 
other copy will be forwarded by him officially for information to the Auditor or Examiner 
o( Accounts for bis Railway 

(/) A sanction granted under thesi- rules shall be recorded in the next issue of the 
Tweed ngs and shill lapse on the forenoon of the fust day of the next ordinary meeting , 
savings on a sanction accorded on one application cannot le utilized to supplement 
defciencics under another application . 

4 Chairman ai5d Deputy Chairman 

(«) At an ordinary meeting, the election of Chairman and Deputy Chairman shall 
take pface teforc any other business fs entered upon 

W A list of the members 0 f the Committee shall be handed to each member present, 
vrh-1 shall, on lav copy of the Jut, mark three totes against the name of the officer he 
recommends for Chairman, and two vote, against the name of the officer whom he woul ! 
n'-sl rcco~trT*n<J, luring the other name s bfank A member ma) not enter vote* ngainst 
t v own rime, an l each voting paper shall be signed by the voter 

(0 Tl •* *WrrtAry »1 all take charge e f the voting papers, and announce tl e name of 
l*-r r'nW *rh j f at gamed the highest number of votes, wbo shall be Chairman, and also 
Te p»-c cf lb- nenb-r who Lai gained the next highest number, who shall be Deputy 

t/) v»^l! tie Chairman U absent d inn r any (art of Ihe jeriod for wind, he lias 
l-e B e’rt*e 1 Ue I>rj y Cta man si a l take I ts plve during such absence 
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5. General Proceedings. 

Part 1 of the Proceedings shall contain a record of subjects connected with the con. 
stitution of the Committee, arrangements for work, and miscellaneous or personal matters ; 
on such subjects each member shall have one vote. Should the votes on any such 
question be equally divided, the Chairman or, ii he be absent, the Deputy Chairman shall 
have a casting vote. 


6 . Business Transacted. 

(a) Patt It of the Proceedings shall contain a record of ail resolutions adopted by 
the Committee on professional subjects brought forward for their consideration or 
opinion, together with a btiel record ol the proposals brought forward, the reasons for or 
against any proposal, and, in all cases where the opinion of members is not unanimous, 
the reasons for adopting any resolution. 

[b) All resolutions recorded shall be understood to represent the general opinion of 
the Committee as a whole, and the dissent of individual members from resolutions 
agreed to by the General Committee shall be briefly recorded in part II only in cases in 
which a special request to that effect is made 

(e) Designs accepted by the Committee shall, for convenience of reference, be divided 
into three classes, vis.— 

t. Absolute Standards. 
a. Provisional Standards 
3 Approved Designs. 

(l) The term * Absolute Standard ’ shall mean a design or dimension the general adoption of which 
is prescribed by a Government order The Committee will from time to time recommend designs or 
d mensions the general adoption of which is considered of sufficient importance to warrant their being 
classed as * Absolute Standards.’ 

The adoption of an 'Absolute Standard’ is not intended to have retrospective effect so as to condemn 
existing stock which does not comply with it, unless a special recommendation to this effect is made by the 
Committee, 

Examples —Coupling for Vacuum Brake Connections— ‘Dimension centre to centre of buffers fo\ 
$ft 6 en, gauge stock 

(a) The term ‘Provisional Standard' shall mean a design or dimension which is recommended by the 
Committee for general adoption, but which is not sufficiently well establisheo (or perhaps not of sufficient 
importance) to warrant its being classed as an • Absolute Standard ’ Designs or dimensions classed as 
‘ Provisional Standards’ will be gradually introduced as opportunity occurs, and will be worked to in 
new stock, and also as far as practicable tn existing stock when making repairs. 

With a view to a gradual increase in uniformity of practice and the introduction of standard parts 
and details which shall be alike and interchangeable on all railways, certain designs or dimensions which 
have become well established as * Provisional Standards' will from time to time be recommended for adop. 
tion as* Absolute Standards * 

Examples —Cross Section of body for Coaching Stock — Length of underframe for each class of 
vehicle. 

( 3 ) The term ‘ Approved Design’ shall mean a design or pattern approved by the Committee as a good 
example of the best practice in Indus up to date An 'Approved Design ' may be for a vehicle as a whole 
or for a portion or detail of the same For any particular class of vehicle there may be several designs 
on the ‘approved 'list, each design having been selected as specially well suited to certain purposes or 
conditions of traffic. 

From time to time fresh designs will be added to the ‘approved * list, and designs which may be 
superseded » ill be removed. Thus, it is expected that by degrees the number of different tjpes or patterns 
on tndian railways will be reduced, inferior or obsolete des gns wH gradually be eliminated, and each line 
in India w31 conform more nearly to the practice wtuch, by common consent of all lines, has been deter, 
mined to be the best. 
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7 Votes on Professional Subjects 

(a) On questions having reference to professional subjects, the votes allotted to each 
railway sh 11 depend on the amount of its stock for each gauge separately as follows — 

Two votes for anj number of axles not exceeding 5,000 

Three votes for a number of axles exceeding 5 000, but not exceeding 10,000 

Ore \ote lor each 10,000 axles, or part thereof, over and above 10,000, subject to a 
limit of eight votes for any one railway 

( 4 ) The word ‘ axles ' shall mean axles belonging to coaching or goods stock in India 
either running, under repair, or in course of construction Spare axles are not to be 
rrckoned One locomotive is to he considered as equivalent to fifty axles The stock 
of ary railway for each gauge shall include the stock belonging to a line of that gauge 
worked by, or having Us Locomotive or Carnage Department administered by the 
Superintendent of, that railway 

(e) The number of votes allotted to a railway, at an ordinary meeting, shall be 
reckoned on the amount of stock in India on the first day of October immediately 
preceding such meeting In the case of a special meeting, the votes shall be reckoned 
on the stock in India on the first day of the quarter in which the meeting is held 

(d) Where there are two representatives of the same railway— -owing to there being 
a separate off cer in charge of its Carnage and Wagon Department— the two members 
representing that railway shall settle between themselves upon what subject each shall 
vote, or in what way they shall divide the votes, so that the votes for that railway may 
not be counted twice over 

(<) Subject to the restriction that the full number of votes for any railway may only 
be used once, each member shall be at liberty to record his opinion on any question 
tl at nay arise e»cn tfough such question may not affect railways on the gauge of the 
lire represented by such member, but he shall not have a vote on any subject in which 
the gauge of the 1 ne he represents is not interested 


8 Votes of Members absent 

[a) A member of the Committee being unable to attend during any portion of a 
riretirg may nominate another member to vote for him during such absence The 
author ty 10 given nay be either absolute or subject to restriction, but must, in any case, 
be given in writing (or by tetegrvm), and shall be read out bj the Secretary for the 
^formation of tl e members and recorded in part I of the Proceedings The document 
so real by th» Secretary shall be held to be complete, and reservations or instructions 
cot tuned tl e t cin shall not be recognized 


9. Casing vote 

frf) la the *v e-t c( tfe vete* on any quest on being equilly divided the subject 
l^b* » a nit 1 forward during that meeting bhoull the votes still be equally 
*' 1 t’eCha ma" or, if te a’ seat, the Deputy Cl airman ah all then l ave a casting 
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10 Ballot vote. 

[a) In the event of a resolution on any subject having been earned or rejected by 
less than two thirds of the totes of the members present at a meeting, it shall be open 
to any member vntb one seconder both present at the meeting, to then move that the 
question be referred to a general ballot 

(£) In this case the resolution shall not be considered as finally carried or rejected 
until it, together with all papers on the subject, ha\ e been referred by letter to every 
member oflthe Committee, and he has had an opportunity of recording his vote or opinion 
by letter ballot 

(c) In alternate j ears when no meeting is held, all subjects brought forward for 
discussion shall be submitted to ballot vote Any proposal then approved or rejected by 
not less than two thirds of the total votes available under sections 5 and 7 shall be con- 
sidered as finally approved or rejected, and only those proposals for which less than 
two thirds of the votes available are recorded, either for or against, shall be resubmitted 
for discussion at the next meeting 

(d) The Secretary shall forward the papers to each member, ard fix a date after which 
no vote can be received 


ji Subjects for discussion 

Subjects lor discussion in part ll shall be brought forward either as (1) a report by 
the Sub Committee appointed to consider that subject, (2) a reference by any railway 
officer whether eligible to serve on the Committee or not, (3) a reference by any railway 
administration or Consulting Engineer. 

12 Appointment of Sub-Committees 

(a) For special subjects, Sub Committees shall be appointed by the General Com- 
mittee at each meeting to carry on work until the Dext meeting, and the reports of such 
Sub Committees shall, as a rule, be submitted annually whether there be a meeting or 
not 

{6) Each Sub Committee shall consist of not les« than three members Any person 
whether a member of the General Committee or not, who may be possessed of special 
qualifications or experience, may be invited by the Sub Committee to assist them 

(c) One member of each Sub Committee shall be nominated by the Genei 
Committee to -act as Representative , to be generally responsible for the work of tl 
Sub Committee, and to conduct all correspondence which may be necessary 

(d) The appointment of members to serve on a Sub Committee and the nominatu 
of the Representative shall as a ru’e, be confirmed by a show of hands , but should ar 
member of the Committee desire that the votes be formally taken, the voting shall be I 
axles under Rule 7 A member may vote for himself under this rule 

(e) In the event of absence from India or resignation, of one or more members 4 
a Sub-Committee, the remaining members are empowered to appoint new member*! 
fill their places, either temporarily or until the next ordinary meeting Should ookh 
the members for whom a substitute is thus appointed have been the Representatives 
Sub Committee shall, after filling the vacancy, nominate one of their number to aef|9 
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7. Votes on Professional Subjects 

(u) On questions having reference to professional subjects, the votes allotted to each 
railway shJl depend on the amount of its stock for each gauge separately a s follows — 

Two votes for any number of axles not exceeding 5,000 

Three votes for a number of axles exceeding 5 000, but not exceeding 10,000 

One rote for each to, 000 axles, or part thereof, over and above /o,ooo, subject to a 
limit of eight votes for any one railway 

(i) The word ‘axles 1 shall mean axles belonging to coaching or goods stock in India 
either running, under repair, or in course of construction Spare axle? are not to be 
reckoned One locomotive is to be considered as equivalent to fifty axles The stock 
of ary railway for each gauge shall include the stock belonging to a line of that gauge 
worked by, or having its Locomotive or Carnage Department administered by the 
Superintendent of, that railway 

(r) The number of votes allotted to a railwaj, at an ordinary meeting, shall be 
reckoned on the amount of stock in India on the first day of October immediately 
preceding such meeting In the case of a special meeting, the votes shall be reckoned 
on the stock in India on the first day of the quarter in which the meeting is held 

(d) Where there are two representatives of the same railway-owing to there being 
a separate olTcer in charge of Us Carriage and Wagon Department— the two members 
representing that railway shall settle between themselves upon what subject each shall 
vote, or in what way they shall divide the votes, so that the votes for (hat railway may 
not be counted twice over 

(e) Subject to the restriction that the full number of votes for any railway may only 
be used once, each member sball be at liberty to record his opinion on any question 
that may arise, even though such question may not affect railways on the gauge of the 
line represented by such member, but he shall not have a vote on any subject in which 
the gauge of the line he represents is not interested 


8 Votes of Members absent 

M A member of the Committee being unable to attend during any portion of a 
meeting may nominate another member to vote for him during such absence The 
authority «o given may be either absolute or subject to restriction, but must, in any case, 
be given in writing (or by telegram), and shall be read out b) the Secretary for the 
information of the members and recorded in part I of the Proceedings The document 
so read by the Secretary shall be held to be complete and reservations or instructions 
not contained therein shall not be recognized 


9. Casting vote 

{«) In the '•vent of He votes on any quest on being equally divided the subject 
shall b- aga n brought forward during that meeting Should the votes still be equally 
dwMed the Chairman or, ,f he be absent, tl c Deputy Chairman shall then have a casting 
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jo Ballot vote. 

(a) In the c\cnt of a resolution on any subject having been carried or rejected by 
less than two thirds of the votes of the members present at a meeting, it shall be open 
to an) member with one seconder, both present at the meeting, to then move that the 
question be referred to a general ballot 

(5) In this case the resolution shall not be considered as finally earned or rejected 
until it together with all papers on the subject, have been referred by letter to every 
member ofjthe Committee, and he has had an opportunity of recording his vote or opinion 
by letter ballot 

(r) In alternate j ears when no meeting is held, all subjects brought forward for 
discu«stoti shall be submitted to ballot vote Any proposal then approved or rejected by 
not less than two thirds of the total votes available under sections 5 and 7 shall be con- 
sidered as finally approved or rejected, and only those proposals for which less than 
two thirds of the votes available are recorded, either for or against, shall be resubmitted 
for discussion at the next meeting 

(<f) The Secretary shall forward the papers to each member ard fix a date after which 
no vote can be received 


ii Subjects for discussion 

Subjects for discussion in part II shall be brought forward either as (l) a report by 
the Sub Committee appointed to consider that subject, (2) a reference by any railway 
officer whether eligible to serve on the Committee or not, (3) a reference by any railway 
administration or Consulting Engineer 

12 Appointment of Sub-Committees 

(a) For special subjects, Sub Committees shall be appointed by the General Com- 
mittee at each meeting to Carry on work until the next meeting and the reports of such 
Sub Committees shall, as a rule, be submitted annually whether there be a meeting or 
not 

(3) Each Sub-Committee shall consist of not les« than three members Any person 
whether a member of the General Committee or not, who may be possessed of special 
qualifications or experience, may be invited by the Sub Committee to assist them 

(c) One member of each Sub Committee shall be nominated by the General 
Committee to -act as Representative , to be generally responsible for the work of the 
Sub Committee, and to conduct all correspondence which may be necessary 

(d) The appointment of members to serve on a Sub Committee and the nomination 
of the Representative shall, as a rule, be confirmed by a show of hands , but should any 
member of the Committee desire that the votes be formally taken, the voting shall be by 
axles under Rule 7 A member may vote for himself under this rule 

(?) In the event of absence from India or resignation, of one or more members of 
a Sub-Committee, the remaining members are empowered to appoint new member* to 
fill their places, either temporarily or until the next ordinary meeting Should one of 
the members for whom a substitute is thus appointed have been the Representative, the 
Sub-Commutee shall, after filling the vacancy, nominate one of their number to act as 
Representative 
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(/) The Secretary shall at once be informed of any change in the constitution of a 
Sub Committee made under this rule 


13. Duties of Sub-Committees 

(0) The Committee will from time to time refer particular questions for report to 
each Sub Committee, but in addition to such questions, each Sub Committee shall as 
far ns possible, report on all questions connected with the subject which it has been 
appointed to consider 

(ft) Where there has been a preliminary discussion on a subject, and certain leading 
dimensions or features of design have been laid down by the General Committee, the 
proposals of the Sub Committee as to details should, as a rule, be based on the resolutions 
already adopted In special cases, however, where sufficient cause can be shown, the 
Sub-Committee may recommend such modification as may appear called for 

(c) Every endeavour should be made by the Sub Committees to secure uniformity and 
consistency in designs Parts intended to do the same work, or to serve a similar purpose 
should be of the same design or of similar pattern for both Carriage and ttagon stock, 
and for both the 5 ft 6 in and metre gauges , and details should, as far as practicable, 
be made standard and interchangeable 

(rf) The Sub Committees should collect information from each Locomotive and 
Carnage Superintendent and the Secretary will furnish them with such information in con* 
nection with their work as may be available in the office of Director General of Railways 

(e) Each Sub Committee will furnish the Secretary, not later than 15th September, 
with a brief abstract of all matter which it proposes to lay before the General Committee, 
and the Secretary shall have these abstracts printed, and a copy supplied to each member 
as cai\y as possible 

(/) The reports of the Sub Committees should be submitted in every respect 
complete and ready for publication, with all details carefully considered and thoroughly 
worked out, so as to enable such work to be passed by the General Committee with a 
minimum o! discussion A separate report should be submitted for each separate subject 
as arranged in the Proceed ngs 

The reports of the Sub Committees, together with complete sets of ferrotypes 
(r<*e section a) or tracings ready for ferrotyping may be sent to the Secretary to be 
printed not later than the 15th October The Sub Committees may if they prefer it, 
arrange to get their reports printed in this case four complete copies of the report 
should be sent to the Secretary and one copy to each member of the Committee not 
later than i$lh November 

(ft) No results or conclusions arrived at, or recommendations which may be made by 
a Sub Committee shall be published except under the authority ol the General Committee 


14 Subjects for discussion proposed by individuals 
(a) Anyralway officer, whether el gihle to serve on tie Committee or not, who 
withes to l ring forward a subject for discussion, shall submit to the Secretary, not later 
than 15th September, 1 is remarks on the subject m a form convenient for circulation to 
rembert A communication from an officer not at the head of 1 ,5 department should be 
sent through bn Chief OF cer, who may use his own discretion as to its disposal 
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(£) The Secretary will at once forward an abstract of the paper to the Representative 
of the Sub-Committee concerned, and will send a copy of the complete paper to every 
member of the Committee, as soon as it can be printed 

(r) Any officer desiring a full discussion on any subject should send in a paper early 
in the season, so that it may be circulated to members for consideration as soon as 
possible , and it is desirable that proposals should, as far as possible, be submitted through 
the Sub-Committees 

(J) No proposals made by any individual officer shall be published in any part of the 
Proceedings, except under the authority of the General Committee 

(e) With the approval of the General Committee a brief abstract of the proposals 
made by an individual officer, together with any resolution which may be recorded thereon, 
shall be published in part II of the Proceedings, and the complete paper in part III 

(/) In the absence of any recorded objection, the approval of the Chairman shall be 
considered to be equivalent to the approval of the General Committee 

15. Subjects for discussion proposed by Railway Administrations or Consulting 
Engineers. 

(n) These should be sent as early as possible to the Secretary, who will forward a 
copy to each member of the Committee It should be remembered that the Committee 
are not m a position to thoroughly consider a subject without due notice 

(i) A brief statement of the proposal made, together with any resolution which may 
be recorded thereon, shall be published in part II of the Proceedings, and any lengthy 
papers connected with the subject in part III 

16 Re opening Discussions. 

(a) The discussion on a subject on which a resolution has been passed shall not be 
re-opened for a period of two years, and shall not be submitted to a ballot vote until it 
has been discussed at a general meeting, except at the desire of at least two thirds of the 
members of the Committee, or at the request of the Consulting Engineer to the Gov- 
ernment of India For the purposes of this rule, the word ‘subject’ shall be held to 
mean such portions of the subject as are covered by the resolution 

(£) In the case of a resolution passed at an ordinary biennial meeting, the period of 
two years shall be considered (0 have expired on the commencement of business at the 
ordinary biennial meeting next after that at which the resolution was passed 

(<) Any officer desiring to re open any such question after the end of two years, shall 
obtain at least two seconders, who shall be members of the Committee, and shall send 
to the Secretary a notice to that effect, giving reasons for wishing to have the matter 
brought forward, and any fresh information he may have to lay before the members 
Such notice should reach the Secretary not later than 15th September, to enable him to 
have the papers printed and in the hands of the members as early as possible. 

(d) Paragraphs (c) to (/) of section 14 of these By laws shall apply to this case. 

17. Record of Dissent 

(a) Any member wishing to record his dissent from a resolution adopted by the 
Committee shall record briefly what he proposes to substitute in its place, and should, 
whene\er possible, bnng forward this proposal jn the form of an amendment at the time 
the resolution is discussed 
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(J) His dissent, and Ins reasons for it, will be recorded as briefly as possible in the 
minutes of business transacted He may, either at the meeting, or at any time within 
two months after it, hand to the Secretary a paper on the subject, giving in full his 
reasons for dissenting, to be published in part III of the Proceedings 

(c) In the case of a member being absent from India at the time a resolution is 
adopted, he should submit a record of his dissent to the Secretary at the earliest possible 
opportunity In the case of a member who is in India but has been unavoidably absent 
at a meeting, his dissent should be recorded when the proof of the Proceedings is returned 
under section 2 1 A member who has deputed another to vote for him under section 
8 is not entitled to record his dissent from such vote 


18 Abstract of Business to be transacted 
(«r) The Secretary shall as early as possible after 15th September, supply each mem 
ber of the Committee with a brief abstract of all matter for discussion of which due notice 
has been given under sections 13 to 16, and shall, before the meeting, supply each mem 
ber with a copy of all papers and drawings to be laid before the meeting, except those 
supplied direct by the Sub Committees under section 13 (g) 

(i) Any proposals submitted for discussion after this has been done shall be consi 
dered only if desired by at least two thirds of the members present at the meeting 

(c) In alternate years when no meeting is held the Secretary will submit all subjects 
brought forward in accordance with sections 13 to 16, inclusive, to each member not later 
than 15th December, and each member shall be asked to record his vote or opinion on 
each subject A statement of the votes and opinions receded will be printed by the Secre 
tary, and a copy sent to each member as early as possible, and in any case where the 
opinion is not unanimous, each member shall be muted to reconsider his vote 


19 Discussions at the Meeting 

(«) In all cases when any subject is considered in Sub Committee at the meettng, a 
written report signed by at least one member of the Sub Committee, shall b e handed to 
tbe Secretary, and read out by him to the meeting 

( 5 ) All resolutions or amendments to be laid before the meeting shall be in writing 
duly signed, and shall be read out by the Secretary In case an amendment is carried I 
fresh resolution embodying the amendment shall oe written, signed and read out the 
original resolution being destroyed 


20 Check of Proceedings. 

(a) A copy of e\ery report or proposal brought before the Committee shall be 
caiefully checked by at least one member of the Sub Committee or by the proposer 
and any errors m it corrected, the corrected copy, du’y initialled, being handed to the 
Secretary before the clo s e of the meeting 

($) On the last day of the meeting, after all the business has been transacted 
the Secretary mil read out the rough draft of the Proceedtngs This draft will mclude 
all subjects which have been disposed of by ballot vote aunng the preceding year Any 
amendments Or alterations t! ereto desired by individual members may (with the approval 
of the Committee) then be made, and the draft as finally adopted will be sinned bv the 
Chairman 3 



General Proceedings, 1894. 


21 


By* Laws 


21 Draft of Proceedings 

(a) After the meeting the Secretary will, as early as practicable, furnish each 
member with a proof of parts I and II of the Proceedings, m type, for information and for 
any remarks that members may desire to make Proposals for important modifications in 
the draft, or for any change m the wording which would involve alteration in the sense 
of a resolution, should be brought forward at the meeting before the Proceedings are 
confirmed, and no such alteration shall be subsequently made unless approved by all the 
members who were present at the meeting, remarks on the proof copy in type should 
be limited to suggestions for improvement in minor details of style or arrangement, or 
corrections to parts of the matter for which the member desiring the alteration is mdm 
dually responsible 

(£) rhe proof thus furnished to each member will be in duplicate One copy to be 
returned with any remarks or suggestions he may desire to make, and the other copy to 
be kept by him for reference until the final issue is published 

(r) In sending out the proofs, or proposals for alterations in the draft, the Secretary 
will note the date up to which remarks or suggestions can be considered, and is authonz- 
ed to reject any remarks or suggestions which may be received later than the date thus 
fixed 


22 Notes and Correspondence 

(d) Part III of the Proceedings shall contain in addition to the papers referred to 
tn sections 14 to 17, miscellaneous memoranda and correspondence referred to in the 
Proceedings, or connected with subjects brought forward for consideration 

{£) The Committee as a body is not responsible for the opinions expressed in part 
III of the'Proceedmgs 


23 Selected Papers. 

Part IV shall contain papers of professional interest or importance, cither contributed 
by the members or other railway officers, or reprinted or compiled from other sources 
not generally accessible 


24 Papers for Publication 

(d) Papers sent to the Secretary for publication or for discussion by the Committee 
shall be in every respect ready for the printers, each member should take special care 
tha* any paper he may have under preparation meets the following requirements — 

(1) To be neatly w ntten tn a dear legible hand 

( 2 ) The wr ting to be on one * de of the paper only w th a clear space of one and a half inches at the 

top of each page. 

(3) The sheets to be the sue of a foolscap page (about 13PX 81 *) and to be fastened together at their 

top left hand corners. 

(4) Proper names or techncal terms to be written d sbnctly, so that each individual letter may b- 

clearly legible. 

(5) Special attent on to be pa d to tables of figures, d a grams, fortrul*. etc^ so that they may occupy 

exactly iheir intended po* tjons with reference to the text, and that the arrangement intended mi) 
in every part cular be dear!) shown 

{£) The Secretary is authorized to return for revision any paper sent him for publica- 
tion which has not been prepared in conformity with the foregoing requirements. 
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(r) Where practicable members should themselves arrange to have their papers 
printed locally under tneir own supervision, and should furnish the Secretary with printed 
copies for distribution 


25 Drawings 

{a) Every drawing intended to be laid before the members of the Committee should 
have on it a date and a reference number or other mark by which it can be subsequently 
identified, and should be referred to in the printed papers by this number or reference 
mark 

(i) Drawings should be to one of the following sizes — • 

Half foolscap .... 13$ in x 8| in 

Open foolscap . . . 13$ in x 17m 

Double elephant . . . 27 in x 40 in 

and should be sent to the Secretary packed flat between boards or rolled in a tin case 
Of drawings intended to illustrate a subject for discussion, the number of copies sent 
should be sufficient to allow one copy for each member of the Committee, with four spare 
copies in addition The Secretary will if desired undertake the preparation of the 
spare copies of drawings by the ferrotype process Tracings sent to the Secretary for 
this purpose should be carefully made with firm opaque black lines on good fresh tracing 
cloth, and should be rolled (not creased or folded) and packed in a tin case 

(c) As the plates in part V of the Proceedings are limited to foolscap size (13J in x 
8$ in ) care should be taken to show only such detail as can be reproduced with clearness 
in a plate of that size It is recommended that, as far as possible, all drawings be made 
to a suitable scale on either open foolscap size (13I in X 17 in) or foolscap size 
(*3i m x 8$ in ) Drawings of details should, when necessary be on separate sheets 

(rf) Working drawings to illustrate designs accepted by the Committee will, as a rule, 
be open foolscap size (13) in x 17 in ), or, in the case of working drawings of locomotives, 
double elephant sue (27 in x 40 in) one dimension must in all cases be either 13! inches 
or 27 inches {See also Rules for Drawings, Vol III , page 14 ) 
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APPENDIX A 

FORM OF APPLICATION FOR SANCTION FOR SPECIAL ESTABLISHMENT 


NAME OF MEMBER 


NAME OF RAILWAY 


NATURE OF WORK TO BE DONE 


ESTABLISHMENT REQUIRED 

Cost per mensem 

Number of months 

Total cost 

Sanctioned under the provisions of Government of India, Publtc Works 
Department, Circular No t6S R S , dated 4th May t8g4 


Chairman 

Dated — 

{Spare copies of this form and sector 3 cf the By lass can be obtained on apph 
cation Jron the Secretary } 
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(c) Where practicable, members should themselves arrange to have their papers 
printed locally under tneir own supervision, and should furnish the Secretary with printed 
copies for distribution 


25 Drawings 

(n) Every drawing intended to be laid before the members of the Committee should 
have on it a date and a reference number or other mark by which it can be subsequently 
identified, and should be referred to m the printed papers by this number or reference 
mark 

{£) Drawings should be to one of the following sizes — 

Half foolscap ♦ . . 13^ in x 8$ in 

Open foolscap . . . . . 13J in x 17 in 

Double elephant . . . . 27 in x 40 in 

and should be sent to the Secretary packed flat between boards or rolled in a tin case 
Of drawings intended to illustrate a subject for discussion, the number of copies sent 
should be sufficient to allow one copy for each member of the Committee with four spare 
copies in addition The Secretary will if desired undertake the preparation of the 
spare copies of drawings by the ferrotype process Tracings sent to the Secretary for 
this purpose should be carefully made with firm opaque black lines on good fresh tracing 
cloth, and should be rolled (not creased or folded) and packed in a tin case 

(e) As the plates in part V of the Proceedings are limited to foolscap size (13! in x 
8| in ) care should be taken to show only such detail as can be reproduced with clearness 
in a plate of that size It is recommended that, as far as possible, all drawings be made 
to a suitable scale on either open foolscap size {13I in X 17 in) or foolscap size 
(i3i in x 8) in) Drawings of details should, when necessary, be on separate sheets 

[d) Working drawings to illustrate designs accepted by the Committee will, as a rule, 
be open foolscap size (r^J in x 17 in ), or, in the case of working drawings of locomotives, 
double elephant size (27 in x 40 in) one dimension must in all cases be either 134 inches 
or 27 inches [See also Rules for Drawings, Vol III, page 14 ) 
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APPENDIX A 

FORM OF APPLICATION FOR SANCTION FOR SPECIAL ESTABLISHMENT. 


NAME OF MEMBER. 


NAME OF RAILWAY. 


NATURE OF WORK TO BE DONE. 


ESTABLISHMENT REQUIRED. 

Cost per mensem 

Number of months 

Total cost 

Sanctioned under the provisions of Government of India, Public IVorls 
Department, Circular No. 168 R.S., dated 4th May 1894. 


Chairman. 

Dated 

{Spare copies of this form and 'section 3 cj the By-lass can be obtained on appli . 
cation from the Secretary ) 
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Locomotives — 

Pace 

1 Design and arrangement of Engine for each class of work 27 

2 Details of design and Standard fittings 30 

3 Miscellaneous subjects connected with Locomo ives 31 

•Coaching and Goods Stock — 

4 Design and arrangement of Carnage for each class of work 38 

5 Design and arrangement of Wagon for each class of work 47 

6 Underframes including Axle guards Buffing and Draw gear 53 

7 Wheels and Axles including Axle boxes and Springs 67 

8 Standard Cross Section from floor level downwards 76 

9 Mis ellaneous subjects connected with Coaching or Goods Stock 79 

10 Military requirements as regards Rolling Stock 81 

11 Automatic Vacuum Brake 83 

12 Communication In Trains 86 

13 Lighting Railway Carriages 87 

14 Rules for Carriage Examiners 89 

15 The design of Railway Workshops 105 

16 Station Machinery 107 

17 General subjects 109 
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Locomotives — Subject 1 A— 5ft din gauge 


BUSINESS TRANSACTED. 


SUBJECT No I 


Tue most suitable type of engine for each class of sore noted below, or far 
any o*her set of classes, the Committee may consider belter suited for general 
adoption — 

(/) Hea y Incline U) Passenger and Mail 

(-) Goods (s) Local Passenger Tank 

(j) Mixed (d) Shunting 

The recommendations to be for — (i) $ft 6 in gauge, ( it) Metre gauge,— and 
as far as practicable the engine recommended as the best type for each class foi 
one gauge to be similar tn its general characteristics to that recommended for 
the same class of work on the other gauge 


A —APPROVED DESIGNS — 5 FT 6 IN GAUGE 


Reference 


Open foolscap size diagrams of approved designs of engines issued with Sec- 
retar/s No D 89 of 27th September 1S94 

Donble elephant size drawings of the Bombay and Baroda compound goods engine, 
of the Eastern Bengal four wheeled coupled bogie engin-, and of th' Fast Passenger 
engine Oadh and RobdXhaod radtvaj* pattern, issued n - ilk Secretary’s No D 61, dated 
Uth April 1894, and No. D 9% dated 12th October 1S94 


Nothing was brought forward under this subject for the 5 ft. 6 is. gauge. 
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Locomotives — Subject 1 A — Metre gauge 


A — APPROVED DESIGNS — METRE GAUGE 


Resolution adopted at Madras ( Vol V, page if) 

Open foolscap size diagrams of tie approved des gns of engines, issued with Sec* 
retar} s No D 89 of 27th September 1894 


The Sub Committee for the metre gauge submitted the following report the drawings 
submitted illustrate the reoort printed on pa„es 1410 17 of Vol V — 

1 W th reference to para 2 of the Resolution adoptpd at the Madras meet ng of the 
General Committee With respe t to the report submitted by the Sub Committee for 1893 
this Sub Committee I as now the honor to state that the deta I drawings for Class F engines, 
modified referred to in that report have been partly completed and that those not yet 
ready will it is expected be fin sled in 1895 

2 Particulars of the completed d a wings are ns follows — 

Sheet No 1 General arrangement (tee Plate If Vol V) 

2 Do do end v ews { Do Iff ) 

, 3 Boler (Plates I and II tn tits Volume ) 

4 F re-box crown stajs (Plate III in V ts Vol me) 

5 Fire We door (Plate IV ) 

5 A* Alternat e door ( Plate V ) 

6 Washout door and s de expan ion ang e iron and 

bracket (PI te VI in this Volumi ) 

11 Ash pan (Pi te VII , ) 

12 Eccentr c straps (Plate VIII in this Vol tme) 

14 Axles ( Plate IX ) 

15 Cranks (Plate IX ) 

iG Coupl ngrods (PI l X ) 

17 Sprng hangers (Plate VIII ) 

3 In add tton to the drawings specified m last year s report, a few others will, it is 
found, be necessary in order to f illy illustrate the mod i* cations decided upon 

4 If on complet on of all drawings required in connection with the modified Class F 
engine the final orders of the Government of India have been received with respect to the 
General Committee s recommendations, the Sub Comm ttee will then devote its attention 
to the Class O passenger and mail engine and will subm t proposals for such modifications 
as may appear desirable working up approximately to the increased load if sanctioned 

5 There have been som- enquiries for * des gn for a special engine for working 
on heavy inclines and the Sub Committee proposes to give this matter its consideration 
also during next year, if the time at Us d spcsal should adm t thereof 

C E. Crichton 
F N GCTEfcSLOH 
C P \\ HtTCOMEE. 

NoTt^-Mr Cuterslch object to certa n deta'j m the drawirgs , parucnjrs *3 beexpa edmbaTy 
40 the General Comm uee at the Calcutta Meeting 

• Plate 5 A was added as an a-temauve arrargem-r after cLxcsun at the c-e-tuig 
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Lo:omotives — Subject i-A. — Metre gauge. 


Resolution adopted. 


That the drawings presented by the Sub-Committee with certain modifica- 
tions decided on at this meeting be published in accordance with the recom- 
mendations made in the report printed at pages 14 to 17 of Volume V. 

(Sheets t and 2 June already been published as Plates If and III in 
Volume V, the remainder are published as Plates I to X in this Volume.) 


Note —M r Gutersloh records his objection to the link stays shown in Figure B Plate HI 
as he comid rs that m pract ce it would be diffic" t to fit them, and to put the pins in Also the crown of 
lire box and outer shell must be perfect'y parallel both waxs, or the links must be made of special lengths 
to «ui' any difference 

3 With 1 eference to paragraph 4 of this report, and paragraph 1 of the resolution adopted at Madras, 
the general qu-stion o f we ghts of engines has been taken up by ihe Consulting Engineer to ihe Government 
of India for State Railways, and a re'erence to the Committee has been made by him wh ch is recorded 
under Subject 3 0 {pagt 34 tn this Volume ) 

3 With reference to paragraph 3 of the Madras resolution, it was pointed out by the Secretan that 
the Government of India wou'd not at present alter the existing limits given in Standard Dimensions, but 
that no objection would be raised in cases where the necessary certificate is obtained that the permanent-way 
and bridges arc of sufficient •trength to carry the increased loid 
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Locomotives — Subject 2 — Both gauges 


SUBJECT No. 2. 


The design of farts of Engines and Tenders with the view generally to 
securing greater uniformity in practice on different Railways , and specially to 
the gradual introduction and extension of a system of standard details and 
fittings which shall be alike and interchangeable on all Railways of the 
same g nag e, and also where practicable on Railways of both gauges. 


Reference. 


Resolution adopted at Madras { Vol. V, fdge 23) 


Samples of mountings were exhibited by the membe-s of the 5 ft 6 in. gauge, but 
no report was presented by the Sub-Committee. 

Mr Phipps exhibited a restarting combination miector by Messrs Holden and Brooke 
which had been introduced upon the Madras and Bombay, Baroda and Central India Rad* 
ways with icry satisfactorj results 

Messrs. Heatly Gresham & Co of Calcutta repeated the offer made by them at 
Madras to supply foi trial, free of cost, any articles for which they are the agents in 
India, 


Resolution adopted. 


1. The attention of the Sub-Committee for the 5 ft. 6 in. gauge is in- 
vited to the resolution adopted at Madras and printed in Volume V, page 23. It 
was then decided that the 5 ft. 6 in and metre gauge Sub-Committees should 
confer together and report to what extent it is desirable to adopt fittings which 
shall be interchangeable between the two gauges 

3, That m addition to this the Sub-Committee for the 5 ft. 6 in gauge 
report what fittings it considers should be adopted as standards for that gauge 
only. 
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SUBJECT No 3 


Any subject connected a ttk the design or wor hug of Locomotnc Engines 
1 which may , with the approval of the Committee, be brought forward for consi- 
deration or discussion, in addition to those covered by Subjects Nos / and 2 


A Compound engines 
B Firebars for locomotives 
C Softening and purifying watci 
D Secttt mg cross head pins 
E Fuel equivalents 
F The size of fire boxes 
G Cracked tube plates 
H. Flexible stays 
I Botler covering and coating 
J Smoke box tube pi ites 


K Speed indicators 
L Apparatus for picking up “ Line 
Clear ” 

M Minimum dimensions for jour- 
nals, etc 

N Minimum dimensions for tyres 
O Axle load and weight of engines 
P Metallic packing 
Q Classification of engines 
R Designations of engines 


E — FUEL EQUIVALENTS 


Reference 


Resolution adopted at Madras (Vol l psge 34) 

Note by Mr C E Crighton Locomotive Superintendent South Ind an Railway 
( Vol V , pages 84—92) 

Note by Mr C F Cardew, Locomotive Superintendent Burma Railway sheaving 
actual consumption and cost of working with different fue s on Toungoo Mandalay line 
(page 108 in this Volume) 

Further note by Mr C E Ph pps Locomotive Supennt*od*nt Madras Railway 
(page 130 m this Volume) 


Attention was drawn to the desirability of ascertaining the calorimetric value of fu-ls 
by laboratory experiments, or at least of testing the proportion of ash by campl te con. 
bustion of a weighed quantity and then weighing the ash ( See Part lit, page 134) 
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Locomotives — Subject 3 F — Both gauges. 


F-THE SIZE OF FIRE-BOXES FOR BURNING INFERIOR COAL 


Reference 


Resolution adopts it Madras {Vol. V, page 25) 
Note by Mr C E, Cardew {page tsS tit this Volume) 


Resolution adopted. 


1 The resolution adopted at Madras, stating that ‘ a fire box of medium 
size has been found to bum satisfactory both English and Indian coal, with a 
suitable modification of the air spaces and blast,” was passed on the assumption 
that the fuel was of fairly good quality, whereas the question at issue is rather 
whether it is desirable to design fire boxes to burn the infe-ior qualities of coil 
which arc now becoming common and which it may be advisable in the future 
to use more generally for the sake of economy 

2 The Committee considers that fire boxes should be designed to suit the 
particular coal used, their size being increased where it is probable that inferior 
descriptions are hhely to be used in the future When the evaporative power of 
the fuel, and the duty to be performed b) the engine in a given time are known, 
the area of fire grate required can be arrived at 

3. The information at present before the members is not sufficient to enable 
them to pronounce a definite opmton, and individual member* are again muted 
to submit statements of the results of their experience, especially in burning 
inferior Indian coal m the engines with large fire boxes which arc now being sent 
out to this country 
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Locomotives — Subjects 3 G , H and N — Both gauges. 


G— CRACKED TUBE-PLATES 


Mr E S Luard, Assistant Locomotive Superintendent, Bombay, Baroda and Central 
India Railway, submitted a note which is printed at page 136 in this volume 


H— FLEXIBLE STAYS 


Mr C E Cardew, Locomotive Superintendent, Burma Railway, submitted a note on 
Wehrenfennig s Flexible Stays which is printed at page 138 in this volume See also Vol 
II, pages 63 and 6 5 


N— MINIMUM DIMENSIONS AND FASTENINGS FOR LOCOMOTIVE 
TYRES 


Mr C E Ph pps submitted a paper on the above subject, pointing out tha* he had 
found considerable difficulty from the tj res of engines and tenders to which brakes were 
applied in descending long in lines working loose The paper is printed in full at page 
140 of this volume, and previous notes on the subject of tyre fastenings are given in Vol 
III page 91, and Vol IV, page 60 


Resolution adopted. 


That the question of minimum thickness for the tyres of engines and tenders 
be referred to the Sub Committees for Locomotives for consideration 
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Locomotives — Subject 3 O •— Both gauges 


O —WEIGHT OF LOCOMOTIVES AND ROLLING STOCK 


Mr J R Bell, Consulting Engineer to the Government of India for State Railways, 
submitted a paper on this subject with reference to paragraphs i and 3 of the resolution 
adopted at Madras, printed on page 17 of Volume V, and other similar resolutions, m 
which he advocates the followiRghmits — 

Maximum load in tons on any pair of wheels ~ ~^3~* (r) 

where D is the diameter in feet of the wheel 


Maximum in the case of coaching vehicles, including all braked stock, all engine 
tenders, and all mixed engines =s . (j a) 

Maximum for express engines = — , (ib) 

A mixed engine is defined as ha\mg tuo coupled driving axles and wheels not less 
than 2} or more than 2} strokes m diameter, an express engine has driving wheel* larger 
than 2\ strokes diameter 

The abo\c maxima must not exceed wheie G is the gauge in feet. 

Wheel base for chicles should not be less than half length over buffers, subject to n r* 
tain minimum limits both for -vehicles aud engines 


The minimum distance apart in feet for engine wheels should be— 

For goods engines . . 

For mixed engines 

For express engines . 

Whe e L is the load on a pair of wheels m tons and the maximum load *[ 1 ill dm lr 
permitted in the leading wheels of coipled engines 

The maximum load permissible on any pair of wheels must also be limited ar< null/ y 1 / 
the equation 

" » ^ ( 3 ) 

Where XV is the weight of rail in Pounds per jardand L is the maximum I > { ju t 
permissible on a pair of wheels 

Tor mixed engines thelimit would be »V = -“™ (yjj 

For express engines \\ = — 

The full text of this note is printed at page 142 in this volume 


Resolution adopted 


l That the questions submitted by the Consulting Engineer f f r 1 1 
alien of the Committee are so important that it is desirable that » 
should have ample time to consider the matter, for not onl\ arc \h , , 
advanced somewhat pronojnced.but the) are supported by argur-*f 
monl) accepted in the fo-m put forward br him 
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Locomotives — Subject 3 O — Both gauges 


O —WEIGHT OF LOCOMOTIVES AND ROLLING STOCK 


Mr J R Bel!, Consulting Engineer to the Government of India for State Railways, 
submitted a paper on this subject with reference to paragraphs 1 and 3 of the resolution 
adopted at Madras, printed on page 17 of Volume V, and other similar resolutions, in 
which he advocates the following limits — 

Maximum load in tons on any pair of wheels s= O) 

where D is the diameter in feet of the wheel 


Maximum in the case of coaching vehicles, including all braked stock, all engine 
tenders, and all mixed engines = (ia) 

Maximum for express engines = . (i3) 

A mixed engine is defined as having two coupled driving axles and wheels not less 
than 2f or more than 2} strokes in diameter, an express engine has driving wheels larger 
than 2| strokes diameter 

The above maxima must not exceed — y* - where G is the gauge m feet. 

Wheel base for \ehides should not be less than half length over buffers, subject to cer- 
tain minimum limits both for vehicles and engines 


The minimum distance apart in feet for engine wheels should be— 

For goods engines ... . (2) 

For mixed engines .. ... — (2 a) 

For express engines .. (2J) 

Whe e L is the load on a pair of wheels in tons, and the maximum load should not be 
permitted in the leading wheels of co ipled engines. 


The maximum load permissible on any pair of wheels must also be limited according to 
the equation 

w - Jp- • (3) 

Where W is the weight of rail in Pounds perjardand L is the maximum load m tons 
permissible on a pair of wheels 

For mixed engines the limit would be W = 3 °^ (311) 

For express engines W = - a ° L ... (3$) 


The full text of this note is printed at page 142 in this lolumt. 


Resolution adopted 


1. That the questions submitted b> the Consulting Engineer for the consider- 
ation of the Committee are so important that it is desirable that each member 
should ha\e ample time to consider the matter, for not onl} are the conclusions 
advanced somewhat pronounced, but the} are supported b} arguments ro* com- 
monl) accepted in the form put forward by him 
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Statement of rolling-stock for half-year ended. 
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Coaching Stock — Subject 4 A. — • 5 ft 6 in gauge 


SUBJECT No 4 

The most statable type, general arrangement and leading dimensions of 
carriage body for each of the purposes noted be lax, or for any other set of 
classes the Committee may consider better suited for general adoption It is 
intended that the list should embrace every kind of coaching vehicle m ordinary 
use common to most Indian railways, omitting such vehicles as must be specially 
designed to meet special requirements — 

Inspection Carnage Third class— (Military type) 

First Class — (Ordinary) Post Office 

Composite— 1st and snd Horse box 

Second Class— (Ordinary) Carriage Truck 

Intermediate Luggage or Road Van 

Third Class— (Ordinary) Brake van — (Ordinary) 

The recommendations to be for — (t) 5 feet 6 inch gauge, (1 i) metre gauge , 
and as far as practicable the carriage recommended as the best type for each 
class for one gauge to be similar tn its general characteristics to that recom- 
mended for the same class of work on the other gauge — 

A —General arrangement of body 
B —Cross section 
C —Fittings 


A -GENERAL ARRANGEMENT OF BODY — 5 FT 6 IN GAUGE 

Reference 

Resolution adopted at Madras (l dune V, page sS) 

The Sub Committee for the 5 feet 6 inch gauge submitted the following report* — * 

X Our work has been principally confned to reproducing the drawings snbo tted to 
the Lahore Meeting on 27 feet nnderframes referred back to us under Resolution A I of 
the Madras Meeting (Volume V, page aS) and in accordance with this resolc’ion we *nb» 
nut the follow mg drawings — 

No. 1 Standard body fee I It orco=?«i f eamaj* _ 17 f 3 ul lorg {F^tt XI I 

. 1 Standard in for 1 II cla$s body „ — — *7 ft- 6 

„ 3 <Jm jh for bod' o( Itf ~ — rjtt.iis.lsrr X’tt) 

„ 4 Stsndm! in JO (Of todrof brilf ns — — »7 f ln.ls'r X!T ) 
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SUBJECT No 4 

The most satiable type, general arrangement and leading dimensions of 
carnage body for each of the purposes noted below, or for any other set of 
classes the Committee may consider better suited far general adoption It is 
intended that the list should embrace ezery kind of coaching vehicle in ordinary 
use common to most Indian railways, omitting such i chicles as must be spcctally 
designed to meet special requirements — 

Inspection Carnage Third class— (Military type) 

First Class— (Ordinary) Post Office 

Composite— sst and and Horse box 

Second Class— (Ordinary) Carriage Truck 

Intermediate Luggage or Road Van 

Third Class— (Ordinary) Brake lati— (Ordinary) 

The recommendations to be for — (i) 5 feet 6 inch gauge (ti) metre gauge , 

and as far as practicable the carriage recommended as the best type for each 
class for one gauge to be similar in its general characteristics to that recom * 
mended for the same class of v. or k on the other gauge — 

A —General arrangement of body 
B. — Cross section 
C — Fittings 


A -GENERAL ARRANGEMENT OF BODY — 5 FT 6 IN GAUGE 
Reference 

Resolution adopted at Madras (l olume V, page 2S) 

The Sub Committee fer the 5 feet 6 inch gauge submitted the following reports — 

t Our work has been principally confned to reproducing the drawings sahej tied to 
the Lahore Meeting on 37 feet underframes referred back to us under Reso'utioa A t of 
the Madras Meeting {Volume V / age oS) and sn accordance with this reaction wc sub- 
mit the following drawings— 

Sal Standard dm gn fwboJ) fv I If or cospo* e carnage _ »*/• a m. lorg (AattX/J 

„ » Standard dm 3D lor JJI etais bat/ ~ — SJtLl e. keg (PU-i XI!) 

„ 3 Standard dev gn for bail of gige-ran »? ft a in. (JUn X U\ 

„ 4 Standard dm gn for body cl bribe van — — »7 S I ib. b-f XIY } 
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Coaching Stock — Subject 4 A — 5 ft 6 in gauge 


2 It is unnecessary for us to remark on these drawings, the general designs having 
been fully described and agreed to at previous meetings, and they are now submitted for 
final approval of the Genera! Committee to be published as standards 


Mr C E Phipps member of the Sub-Committee, dissents from certain of the details 
of the drawing» submitted and suggests the follow ng alterations — 

Standard 2? 2 m coach body for I, II of composite class 
Standard sf 6," coach body for /// class 

3 I hive signed the two tricing*; though I think, as a matter of deta 1 I should prefer 
In the I chss body that the doors should be made to open rutwards instead of inwards, and 
further t iat the Madras railway standard sliding seats should be used or at any rate 
permissible, in the I class compartm-ots and also that in both forms of body the outer 
paneling should run through to the bottom of the body without any cross battens 

4. I am aware that th* object of making the carnage doors op-n inwards is to secure 
greater safety, but to carry out tl is principle all III class carnage doors should also be made 
too en innards As it present arranged at any rite the doors of I class carnages, 
when open, take up a large port on of the opening and further the sunshades generally, if 
not always project so farbejond the door when open as to cause im nmeut danger to the 
h“ad of the person getting into the carnage 

5 With regard to the Madras railway si d ng chair seats these are aery generally 
approved by the travelling public of Southern InJia, affording as they do an opportunity of 
varying a recumbent position during a long jou nry, to a sitting one in a i~ry fairly contort* 
abl-and convertible chair The cross battens of the outer paneling arc I have found, a 
conti nul source of trouble, as they offer a lodgment for water and it is impoisible to 
present consequent rust and d»struction of the iron panels There is no difficult) in making 
plates the full Imgth of the panel and doing away with all cross battens and further 
semiring them at the bottom of the loner side without a batten and in such a way that 
the water can drop clear 

6 With regard to the body of the luggage can J slioul I prefer as a matter of detail, 
that the outer panel ng should run through to the bottom of the body v ithout any cross 
battens 


To tins the two other members of the Sub Committee reolied — 

7 With regard to the remark* b) Mr Phipps on doors opening outwards tl is was 
fully' di cussed at the Lahore and other m-ctings, and it was decided that inside 
doors were necessarj, because, first, with 39 feet bod) the doar can be only 2 feet 
with safel), gismg a clear opening of about 1 f>ot 10 inch** cot sufficient for the 
luggage or conscaicoce of 1st and and class pisseng tt Any door ou'sid- rhis 
dunen nn would not be safe and against GoiernmcLt nile J( * l>t» de» at station* m b 
onl) 6 feet between tracks it coJJ not be opened with a tra-n on th- neit 1 ae \\ 1 h It' 
apprewed 3rd class lateral compa-tments doors cannot be made to op a issii- 

8 ShJtnr their teats are nodrcbtia 50 -ie respe'is a rosiem-nce in rearer tic- a srl* 

into a chair. In Ilengal and the Punjab they were tri-d yea'* ago and abasd ne « One 
great di»adra&Ug- 1* tha* th- iju"t under sea* can-o b- csedfo- iss l*r, tbit 


• XU C^rrr.arM LslX t! Jvr»*M I* 14 b-t. W«t tl » * t W v> -IX 
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when used as a bed it cannot be widened by sliding out, a great convenience with the 
present seat to invalids and stout persons. If the fixed seat is made wide enough for a 
bed, it is too wide for a-seat, and when used as a bed, ridges of the separate cushions make 
it uncomfortable unless a mattress is used. 

9 The outside panelling is not before us ; all that vvfe think required is a general stand- 
ard drawing for a carriage, the details, such as outside panels whether rundown to the 
bottom or not, or whether of wood or iron, can be left to each railway 

10. At the request of Mr. Phipps a design of the brake-van in use on the Madras 
railway with wooden frame is also submitted for consideration. 

R. Pearce. 

C. T. Sandiford. 

C. E. Phipps 


Resolution adopted 


1. That the designs submitted by the 5 feet 6 inch gauge Sub-Committee 
for I, II and composite class on 27 feet frames be accepted as “Approved 
Designs” as regards the general arrangement {see plate XI tit Hits Volin tc). 
That details, such as the st)le of seat, arrangement of paneling, etc , be left 
open. The members nf the Committee representing the 5 feet 6 inch gauge are 
of opinion tint for general use the sliding seats shown in the plate arc preferable 
to chair seats which open out to form a couch, but there is no objection to any 
lines using the latter if the} find them suitable to their traffic 

Note, — Mr \\ mm II records hi* di-sem, i» he cons <*rrs Ihn a Icrglh of LoJ\ of 3j feet 6 irche* i* a-np'e 
for these dastes rnd that this can be bull on frames feel long 

Th s subject was \er) full) di<cu»ed at the Lahore Mretirg.ai which Mr Winmi 1 wa* presert. ard it 
was then recorded f Velum IV, fagt If) that the Committee unan rrousl) re*o ved that a JJ feet underframe 
would meet all reiju rements for I, II, composite and 1(1 class carnages a* well as coaching brake-tans 

2. That the designs for III class, Luggage-van and brake-van be accept- 
ed as “Approved Designs " (see plates \ll to XIV tn this Volume). 

3 With regard to the Madras brake-van, on wooden frame, the outline of 
the roof docs not correspond with the standard section adopted for coaching 
stock {see also paragraph j of the Resol it ion adapted at Lahore, volume IV, page 
iff), bat with this exception the Committee considers it a suitable design for 
railway in a climate not liable to extremes of damp and dryness. 

4. That the attention of the Sub-Committee be invited toparagmph 3 of the 
resolution adopted at Madras, and that they con«:dcr dcs g~s for bogie stock 
and report thereon to the General Committee. 
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Coaching Stock — Subject 4 A — Metre gauge. 


A —GENERAL ARRANGEMENT OF BODY ^ METRE GAUGE 


Th* metre gauge Sub Committee submitted the following report — 

1 Standard type drawings for jst, and and 3rd class — Following up the resolution 
adopted last jear at the Madras Meeting on the Sub Committ“e s report ( see volume V, 
page 29 or Reprint of Bust ness page go) the Subcommittee now presents a drawing 
No 44 showing general arrangements for coaches providing ist and and 3rd class accom- 
modatiO'i These general arrangements are ones in extensive us“ and are considered suit 
able for ordinary practice when, only minimum accommodation is to be prowded in each 
class It will be observed tha* the 1st and and classes are combined in one composite 
carnage These typ* drawings should b“ taken as in supersession of those published m 
volume II plates 21, 22 27, and 29 The Sub Committee would have liked to have revised 
the drawl lgs of other classes of veh cles shown in plates 21 to ^o inclus ve, but found the 
time at its disposal in»uffic rnt for doing so Next yea it is hoped that this may be 
done, together with the addition of certain other useful classes of vehicl“ on the “tandard 
underframes agreed upon last year Meanwhile, however there will be no difficulty in 
adapting any of the designs in the above quoted plates to suit the standard underframes 
when required It will be recollected that those plates of type drawings were adopted by 
the Comm ttee merely as * Aoproved Des gn» ' (see volume III, page 35 or Reprint of 
Bustness, page 88) 

(Para 2 of this report is given on next page ) 

Negapatam C E Cardew 

C E Crightov 

26th October 1894 C P WlllTCOMBE 


Resolution adopted 


That the recommendations of the Sub Committee be accepted and the- 
drawings published as Approved Designs ” ( see plates XV to XVIII in this- 
Volume) 




Business Transacted, 1894 


42 


Coaching Stock — Subject 4 B — Both gauges 


B —CROSS SECTION — BOTH GAUGES. 


Maximum -width of vehicles and -width of 3rd class seats 


Reference 


Reso’utions adopted at Madras {Volume V pages j o and jj) 


The Sub Committee for the metre gauge po nted out that this question has not yet 
been settled It has therefore shown the cross seated 3rd class coach with the standard 
cross section adopted at Madras for coaching stock {see lolume V, plate \ VI) 


Resolution adopted 


With reference to the resolution adopted at Madras {Volume V, page 30) 
the Committee has ascertained that existing wagons, measuring :o feet 6 inches 
over all in the body, or 6 inches more f han the Committee then recommended are 
p a rmitted to run without restriction over every 5 feet 6 inch gauge line in India, 
and that the only inconvenience which has arisen from their use is due to the 
difficulty of seeing the side lights of the brake van from the engine 

Mr Pearce who was not present at the Madras me t ng po nted out that he cons dered it object on 
able to allow s de-l ghts to project beyond the io feet 6 nch I m t on tf e East Ind an or Great Ind an Pen n 
sula ra 1 ays where the tracks are only 12 feet centres as they m ght be struck by the open doors of 
a passenger \eh cle on the other 1 ne 

It was also po nted out that the representat ves of the Great Ind onPen nsulaand East Ind an railways 
had at Bombav (Volume II page jg) recommended the Comm ttee to cons der a passenger veh cle w th a 
•w dth over body of 10 feet nstead of g feet 
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Height of metre gauge vehicles at sides 


Reference 


Resolution adopted at Madras ( Volume V t page jr) 


Read— G overnment of India's P \V D Circular No id Rail way, dated 1 8ft October 
1S94 


Standard dimensions to be observed on metre gauge railways in India. 

The following alterations should be made to the revised schedule of standard dimen- 
sions to be observed on all metre gauge railuajs in India as prescribed in aboi e circular — 

Item 76 —Maximum he gl t Jrom ra 1 level tor unloaded vehicle at s des 
For *' 10 ft o in ” Sub* till tt " lo ft 2 in ’ 

Item 87 —Maximum he ght above ra 1 level for floor of any \ehicle unloaded (wi h 2 ft 4 i« wheels) 

For •* 3 ft, o in ’ substitute " 3 Ft 1 in " 
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C —CARRIAGE FITTINGS — BOTH GAUGES 


Reference 


Resolution adopted at Madras ( Volume V, page jj) 


The Sab Committee lac the 5 feet 6 inch gatfgc presented the following report — 

We feel that any drawing we can prepare will be merely a reproduction of information 
-already submitted and arc of opinion that the only satisfactory plan will be to select 
details from actual samples produced at the meeting There is also the conviction that it 
is difficult in many cases to decide that one fitting is really better than another it is so 
much a question of taste, and as no further information has been sent in by members, the 
samples with others will be resubmitted 

Mr R Pearce, representative 0/ the Subcommittee, ah 0 presented the follomng 
repo t — 

Very Mtle has been done in coming to any conclusion on this subject and it has 
been referred from meeting to me-ting As menti >ned in the Sub Co nmittee s report, 
they can only resu mit those httings which have been before the members at other 
meetings with a few additions 

It is no doubt difficult to d-cide that one fitting is better than another, but 1 think 
«otrc progress might b» made, if at each meeting certain patterns were selected and 
recorded as ‘Approved Sittings and probably m this way, in time certain standards 
would be arrived at 

I would remark on the following fittings now put forward — 

Vulcan Cloth —The patten bed and seat shown 3t the meeting have been trimmed 
■with this cloth The East Indian railway have had fo some months a through carrugc, 
•one compartment trimmed with this doth and the other with buffalo hid“, at present 
with no difference in appearance or wearing qualities 

The cost of trimming a carriage (two compartments) with vulcan cloth (for cloth onlj) 
is Rs 2^8 against buffalo hide Rs 4:6 or a difference in favour of the vulcan per 
carriage of Rs 168 

Door handler — A carriage will be shown to the members, half the doors on one side 
being fitted with Wethered s locks and half with Defries* which have been running and in 
constant working since November 1892 

It will be for the meeting to fo m an opinion on their relative merits 

On the East fndiin radw ay th- TcztSc &*pactm-at greatly prefer the Defnes lock, 
and until Some other lock is produced will continue to use it An improved Defnes' 
lock will be shown having been made practically “ dost proof, " and this lock has now 
been working for some time with very satisfaetoty results, it does not dog with dirt 
the same as Wethered's or old pattern Defnes, and the slot m bottom allows the dost to get 
away. 
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Metal glass frame and cork bedding — This is entirely new, and I saw it for the first 
time when in England last year The metal frame is coming large!) into use in England 
On the East Indian railw aj the breakage of window glasses is very great, and taking 
the frame to pieces to remove the glass means as a rule replacing a frame and the 
cost of this is considerable It is claimed that with the metal securing frame the window 
frame is left intact and the life prolonged indefinite!) , the cost of replacing a glass nominal, 
being done in a few minutes b) any ordinary workman 

I have tested the working of these frames and deem tnem of suffic ent merit to bring 
before the Committee , with their use I feel sure our working expenses would benefit 
considerab!) One objection perhaps is that up country the frame might be taken out and 
stolen, but this could easily be overcome by securing the frame in one or two places 

Anti friction door hinge — \ sample of this hinge is shown and it appears to be of 
sufficient merit to bring before the Committee It is I think a great improvement on the 
present hinge giving as it does so much more bearing surface, and for this reason three 
hinges per door can be used instead of our present practice of four h nges One important 
paint about the hinge is being able to tal e the door off for repair®, without taking off the 
standing pillar portion of hinge , this will save pillars considerably 

Wash hand stand xith tip up basin soap dishes, etc —An improved pattern of this 
is shown The old arrangement of levers and rods for opening and closing has been 
done iway with and quadrants substituted Boxes for brushes etc have been added 
and stand f or glasses Instead of opening and shutting by raising the lid this is done by 
lowering or lifting tl e front of box without any danger 

Spring xwdoen blind — A simple arrangement and what I th nk a good one for 
wo king and lowering the blind to various heights is shown This is a plan worked out 
by our Carriage Foreman Mr Le Feuvre 

Rubier rests and cushions for xindox frames — S nee I addressed ) ou on Ih s I have 
had considerable experience of their sat sfactor) working Patterns will be shown 


The metre gauge Subcommittee submitted drawings of improved 'Wethereds 
patent door locks , which have been published in Volume V, plates X\l\ and XXX, and 
Mr C E Cardew exhibited a sample of this improved lock 

Mr J ] Adler exhibited a self closing lock of his invention and an automatic door 
catch, the invention of Mr Stephens 

A sample of a self clos ng lock invented b) Mr Luard was aFo ex! ibited this 
claims to be per fectl) dust proof but at present has certain defects which.it was stated 
Mr Luard intended to get rid of 
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Resolution adopted. 


1 The fittings exhibited by Mr, Pearce, and referred to in his report, are re- 
commended to the notice of members as likely to be found suitable for general 
use ; but in the absence of further experience, it is not considered advisable to 
recommend them as "Approved Designs” or to publish drawings. 

2. The Committee considers that the glass frame would be more likely 
to give satisfaction if made of material other than brass, which is most likely to 
be stolen. Probably English manufacturers are not aware of this objection. 

3. The India-rubber cushions and stops which have been largely tried, are 
recommended as "Approved Designs,” and drawings are published in plate 
XIX in this volume. 


Theft of fittings of brass or cloth. 


This question was also discussed ; it was pointed out that whenever iron wassuitable, 
its use greatly decreased the chance of theft ; also the use of rivets in place of screws for 
brass fittings was recommended wherever practicable. In the case of cloth articles, 
weaving in a monogram at close intervals reduced, but did not entirely prevent theft. 
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SUBJECT No. 5 


The most suitable type, general an an gement and leading dimensions of 
sc agon body for each ef the put poses noted be loot, or for any other set of classes 
the Committee may consider better suited for general adoption It is intended 
that the list should embrace Ct.cry kind of goods vehicle in ordinary use common 
to most Indian rail cays, omitting such vehicles as must be specially designed 
to meet special requirements — 

Catered Goods (Ordinary) Open Goods (Military type) 

Covered Goods (Military type) Timber truck 

Open Goods (Ordinary) Poxder van 

Brake tan (Ordinary), 

The recommendations to be for — (i) $ feel 6 inch gauge, (if) metre gauge, and 
as far as practicable the % agon recommended as the best type for each class for 
one gauge should be similar tn its general characteristics to that recommended 
for the same class of work on the other gauge 

A — General arrangement of body 
B. — Cross section 
C — Fittings 


A— GENERAL ARRANGEMENT OF BODY — 5 FT 6 IN GAUGE 


The Sub Committee for the 5 feet 6 inch gauge submitted the following report — 

1 We submit the following drawing in accordance with the resolution passed at 
Lahore ( Volume IV, p age so) — 

iS ft o in. iron covered good wagon with sheet iron roof without m I tary filings * 

2 In regard to this, we have to remark that the length of this wagon (and also covered 
goods illustrated in plate 31 of Volume II and plates III to VI in Volume IV) was originally 
designed with 18 feet bod), and 22 feet 2 inches over buffers, which may be reduced to 31 
feet by shortening buffers, for a given tonnage of 24 tans gross, coming well within the 
sanctioned limit of 1 2 tons per foot run over buffers but this having been reduced to 1 06 
ton per foot will necessitate the wagon being increased to 22 feet S inches over buffers 
We believe that one railwaj is in the unenviable position of having adopted th» shortened 
buffer with an 18 feet bod), or 21 fe*t over all, equil at 1 06 tons per foot to a gross of 


• Tb a dr»w og hi* i'kiSj W« pa 1 Lied »a p » e IV, \ c s»e IV’ 
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SUBJECT NO. 5 


The most suitable type , general an angement and leading dimensions of 
wagon body foi each of the purposes noted beloa >, or for any other set of classes 
the Committee may consider better suited for general adoption It is intended 
that the list should embrace e L ery kind of goods vehicle in ordinary use common 
to most Indian rat fortes, omitting such vehicles as must be specially designed 
to meet special requirements — 

Cohered Goods (Ordinary) Open Goods (Military type) 

Covered Goods (Military type ) Timber truck 

Open Goods (Ordinary) Ponder van 

Brake van (Ordinary). 

The recommendations to be for — (1) 5 feet 6 inch gauge, {it) metre gauge, and 
as far as practicable the nagon recommended as the best type for each class for 
one gauge should be similar in its general chai acteristics to that recommended 
for the same class of work on the other gauge 

A — General arrangement of body 
B.' — Cross section 
C — Fittings 


A — GENERAL ARRANGEMENT OF BODY — 5 FT 6 IN GAUGE 


The Sub Committee for the 5 feet 6 inch gauge submitted the following report — 

1 We suhmit the following drawing in accordance with the resolution passed at 
Lahore ( Volume 1 V, page 22) — 

18 ft o in iron covered good' wagon with sheet iron roof without m 1 tary fitt ngs * 

2 In regard to this, we have to remark that the length of this wagon (and also covered 
goods illustrated in plate 31 of Volume II and plates III to VI in Volume IV) was originally 
designed with 18 feet body, and 22 feet 2 inches over buffers, which may he reduced to 21 
feet by shortening buffers, for a given tonnage of 24 tons gross, coming well within the 
sanctioned limit of x 2 tons per foot run over buffers, but this having been reduced to x 06 
tonpev lovA watt wtevtsstaAe. the ssagow being increased to 22 feet 8 inches over buffers 
We believe that one railwaj ism the uneov lable position of having adopted tlv* shortened 
buffer with an :8 feet bodj, or 2t feet over all, equal at 1 o5 tons per foot to a gross of 


Tt * drawing has already been puMjbtd in p ate IV, \ olotn- IV 
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21 26 tons, or a ton and a quarter less m carrying power than they would have been 
with their old 18 feet wagon with 4 feet 2 inches buffers, 22 feet 2 inches over all, or 23 48 
tons gross. 

3 As designers of rolling stock, our object is to obtain the maximum amount of carry- 
ing power with a minimum of tare weight , we cannot do this in the direction of width on 
account of running dimensions, and we believed we had attained our object in the 18 feet 
covered goods wagon with shortened buffers or 21 feet over all, gi\ ing a tare weight of 
wagon of 7 tons with a carrying capacity of 17 tons or gross 24 tons , ratio of tare to 
toad 1 to 2 43 not before reached on any broad gauge vehicle we know of, either with 
hogie or four wheeled vehicles and only equalled with all their advantages of width corn- 
fared with gauge by the metre gauge wagons 

4 In order to come within the present ruling of 1 06 ton per foot we require to 
increase the length of wagon, or, in other words, to add from $ to J ton to the tare, not onlv 
reducing the carrying or paying capacity of the wagon by this amount, but necessitating 
the haulage and loss pf freight on the same quantity for ever 

5 In putting forward these remarks, we do not desire to question the advisability of 
Teducing the load per foot run from 1 2 to 1 06 ton, but the present wagon is, with 24 tons 
gross,— 

18 ft. + 4 16 ft. = 22 16 ft =3 1 0S3 ton per foot, 
or with shortened buffers — 

IS ft + 3 ft a= 21 ft. = 1 142 ton per foot, 

and it is we think worthy ol consideration whether the limit of 1 06 ton cannot safely be 
raised to 1 142 ton, or, if not, whether the bridges should not be strengthened 

6 We submit to the General Committee for consideration the following tracings — 

Nos 125 to 131 Con of 24 ft C >1 ndncal 0 1 Tank Van w th deta Is for conveyance of m neral 
o l in bulk 

7 Height of sides or open goods wagons — The Secretary has referred to us the 
question as to height of sides to suit the traffic on different lines The height shown on 
plate VII of Volume IV is 2 feet 7 inches, and this appears to be a good height for general 
traffic, and coal up to 22 tons gross , for 24 tons gross, we think the sides should be 
raised to 2 feet 9 inch-s Raising theendsby portable flap doors, a design for which is 
.submitted under subject 5 C [page $2 ), adds considerably to the carrying capacity of this 
wagon over those with the old short end doors 

R. Pearce. 

C T Sandiford 
C. E Phipps 


With reference to paragraph 2 of the report, it was pointed out by the Secretary that 
the limit of weight per foot run over buffers had not been reduced by the Government of India 
below 1 2 tons, but that under paragraph 3 of Government of India, Public Works Depart- 
ment, Circular No 5 Railways of 1S9J, on certain railways, including the East Indian and 
North Western, Government Inspectors had declined to grant th- necessary certificate that 
this load might be adopted, the limit of 1 06 tons being that fixed on the East Indian 
on account of the weakness of certain bridges of comparatively large span 
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It was further painted out that, generally sp-aking, the older bridges are strong 
enough to carry a load of wagons weighing t 15 ton per foot run, but are not strong enough 
to carry this when it follows directly behind a heavy engine and tender, which weigh in 
many cases about 2 tons p-r foot of distance from th- leading wheels to the rear buffers of 
tend*r That possibly in most cases placing an empty vehicle between the tender and 
first loaded vehicle on all goods trains running over the length in which such weak bridges 
arc situated would get o\er the difficulty 

Mr Sandiford, the Locomotive S ip-rintendent of the North Western railway, also 
informed the m-eting that on that railway it was probable that within a year or two all 
the bridges would have been strengthened or reconstructed to ad nit of the full load being 
earned 


Resolution adopted. 


1 Weight per foot run of vehicles — That the question raised in para* 
graphs 2 to 5 of the report is a very important one and appe irs to affect some 
lines on the metre gauge, as well as on the 5 feet 6 inch gauge That every 
Locomotive and Carriage and Wagon Superintendent should enquire from the 
Engmeenng Department of hts railway what particular bridges, if any, are too 
weak, to allow a train load of 1 2 tons per foot on 5 feet 6 nch gauge, or of o 8 ton 
per foot on metre gauge to be worked to when hauled by existing engines, 
and wrhether the remedy suggested by the Secretary would meet the difficulty 

3 That the question of the economy of adopting the remedy suggested 
be also fully considered by the sub committees bearing in mind that the 
li<*ht vehicle would be required in all goods or mixed trains whether the follow- 
ing vehicles were loaded to the full load of 1 2 tons and o 8 ton per foot, respec- 
tively or not, as without insisting on this, a Government Inspector would probably 
not be satisfied that the precaution would always be observed when required 

g That the Secretary to the Committee be asked to take the subject up 
with the Engineering Department through the Technical Section 

4 Oil tank wagons — That as other designs for these have been put for- 
ward, member* be invited to submit desc-iptions and drawings of general arrange- 
ment of such wagons to the Secretary for publication in part III, “Notes and 
Correspondence ” 

5 Height of sides of open wagons — That the recommendations of 
the Sub Committee be adopted, and a no*e to this effect be entered on the repub- 
lished drawing of the “Approved Design " 
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A -GENERAL ARRANGEMENT OF BODY— METRE GAUGE 


The Sub Committee submitted the following report — 

1 General —The Sub-Comm ttee m its last year s report to the Madras Meeting made 
certain recommendations which were adopted by that meeting ( see Volume V , page jj 
or Reprint of Business, page /op) The work of the Sub Committee this year has been 
to prepare standard type drawings based on those recommendations 

Single unit goods stock 

2 (<i) Four wheeled covered wagons carrying gross loads of ta tons (or say net loads 
of 5 to 9 tons) —Since last year the Sub Committee has determined to recommend a 
length of 13 feet 3 inches {instead of 13 feet) over headstocks for the shorter wagon, as 
being exactly half the length of the double unit bogie wagon, the length of which has, for 
reasons given below, been increased For similar reasons the length of the longer ivagon 
is also fixed at 15 feet 3 inches (instead of 15 feet) Standard type drawings for these 
four wheeled covered wagons are embodied in the Sub Committee’s drawing No ^ present 
cd herewith They have been drawn^ with the standard cross section adopted at the 
Madras Meeting (see Volume V, page 37, and plate XVII I or Reprint of Business, page 

'/ 3 ) 

(i) Four wheeled open low sided and high sided wagons — The lengths of these 
have also been fixed at 15 feet 3 inches the same as for the longer covered wagon In de 
signing the low sided wagon to take full loads of ballast, it has been considered better to 
adopt a specific weight of 24 cubic feet per ton instead of 20 cubic feet as proposed last 
^ear It is found that for light stone ballast 20 cubic feet is too little Current practice for 
ballast wagon sides works out to about 24 cubic feet, and this results in the sides being 2 feet 
\vs height 1 or the carnage of coal m the h gh sided wagon a specific weight of 40 cubic 
feet per ton has been adhered to, and the sides of the wagon are thus made 3 feet 6 inches 
high In accordance with latest practice in other countries however, it has been deemed 
well to provide a crib of open bars above the sides toenable the same wagon to carry a full or 
nearly full load of firewood, coke or sacks of gram Standard tjpe drawings for these four 
wheeled open wagons are embodied in the Subcommittees drawing No ? 8 r presented 
herewith They conform to th* same standard cross section as referred to above 

(c) Four wheeled bolster wagons —No proposal was made last year for a bolster wagon 
and it is thought well to recommend two standard lengths of double holster wagon one 
with an underframe 15 feet 3 inches long (same as the other goods wagons) and the other 
with an underframe 18 feet lorg (same as for the mtlitary covered wagon subject 10) 
These are show n in Subcommittees drawing No JJ- presented herewith The height 
of stanchions is fixed at 4 feet which will accommodate a full load of about 9 tons of 
timber Single bolster wagons working in pairs for carrying long timber are deprecated 
as being obsolete practice, bogie wagons being better adapted for such work and otherwise 
more generally useful 


Double unit goods stock. 

3 (a) Cohered and open wagons —On the resolut on adopted last year the length of 
the shorter bogie covered wagon was to have been 26 feet (that is, twice the length of 
the four wheeler then fixed at 13 feet) Subsequently, however, it was pointed out by our 
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B— CROSS SECTION OF BODY— BOTH GAUGES 


Reference 


Resolution adopted at Madras ( Volume V, page 37) 


See information recorded under subject 4-B, pages 42 and 43 


C— FITTINGS— BOTH GAUGES 


The Sub-Committee for the 5 feet 6 inch gauge submitted the following drawings for 
consideration of the General Committee — 

No 132 Con Fnd top (lap door for 19 feet 3 inches wooden Open s de wagons made in pressed 
steel 

No 1487 Con End flap doors made in pressed steel for iron open wagons 

We put these forward as suitable designs for improvement in fittings 

label or ticket holders —A few samples of these will be submitted that will take 
labels, 5 inches x 3I inches, withal exposed face of not less than 4? inches x 2$ inches 
Stamped sheet iron recommended 

R Pearce 
C T SA VDfFORD 
C E Phipps 

Sec Part III, page 1 5 1 of this %olume for correspondence on the subject wagon label 
holders. 


Resolution adopted 


1. That the drawings of end flaps for open wagons be published as * Ap- 
proved Designs " {see plate XXVI vi this Volume) 

2. That label-holders be of sufficient size to bold a card, 5 inches by 4 
inches, showing an exposed face of not less than 4’ inches b) inches Pro- 
vided tbcj compl) with this, it is immaterial to what extent the card projects aboic 
the top of the holder, or whether the latter be made of cast or stamped iron 
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SUBJECT No. 6. 


C/NDERfRAilES, including bogie trucks , axle-guards, buffing and draw- 
gear, and brakes and brake fittings. The design, proportions, dimensions, 
position and material for the same. 

A. ’—Undcrframes. C — Axle-guards 

B. — Bogies. D — Buffing and Dr aw -gear. 

E.- — Brakes. 


A —UNDERFRAMES — s FT. 6 IN. GAUGE. 


Reference. 


Resolution adopted at Madras ( Volume V, page jp) 


The Sub -Committee submitted the following draw mg and report — 

Standard 27 feet underframe built up of rolled sections 

Mr. C. E. Phipps, member of the Sub-Committee, recorded the following objections lo 
the standard 37 feet underframe put forward by the Sub Committee and submitted a draw- 
ing of 27 feet pressed steel underframe — 

“ I have not signed this drawing, as I do not approve of many of the d'tails The 
frame does not seem to me to be sufficiently stayed, and l consider it should have dia- 
gonal bracing of some hind I further think that altl ough an iron (built up) frame of 
an approied design might, if desired, be adopted for use where such is required, the 
standard carnage frame should be of pressed steel. Tins form cf construction is now 
being iery largely and generally adopted, and frames made in this material are, I 
think, cettaioly, weight for weight, far stronger than any form of iron frame. 1 consider 
further that at least four cross stay s in addition to the headstocks are necessary in the 
frame to make a sufficiently* rigid connection in a frame of the standard length of 
37 feet.** 
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Messrs C T Sandiford and R Pearce recorded the following objections to Mr Phipps’ 
proposal — 

Regarding the •particular pressed steel underframe put forward by Mr Phipps we 
agree to submit to the General Committee but do not recommend it, as there are several 
points differing greatly from the original proposals To prevent misunderstanding, we 
remark that the details such as draw-bars, side chains wheels axles, and guards, etc , 
excepting buffers, having been provisionally and independently arranged for are not shown 
in these drawings 

We agree with Mr. Phipps m thinking that a design should be considered for a 
pressed steel underframe and recommend that so long as the original design is not 
materially altered, a resolution be recorded to include a pressed steel frame This will 
probably be the frame of the future, combining as we believe it does the same strength 
with less weight 

R Pearce 
C T Sandiford 
C E Phipps 


Resolution adopted 


1 27 feet built up frame. — That the drawing of this be published as an 
" Approved Design " of frame for coaching stock (sec plate XXVII tn this 
Volume), details, such as design of axle-guards, etc , being dealt with separately 

Mr Winmtll records his objection that he considers a frame, 24 feet long, sufficient 
for I, II and composite vehicles (see page 40) 

2. Pressed steel frame. — The Committee discussed the design for 
this, and consider that the use of diagonals is neither necessary nor advisable 
and they interfere with the fitting of gas cylinders and the gear of the automatic 
brake 


Underframe for bogie z chicles 


The Sub Committee for the 5 feet 6 inch gauge also submitted drawings of 54 feet 4 
inch built up underframe for bogie vehicles which is now being sent out for the East Indian 
railway, also for a similar frame in pressed steel 


Resolution adopted 


That the drawing of the 54 feet 4 inch built-up frame be published for inform- 
ation (not as an *' Approved Design”) as an example of what is being done in this 
direction (rre plate XXVIII m this Volar e) 
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A —UNDERFRAMES — METRE GAUGE 


The Subcommittee for the metre gauge presented no report under this heading 
(see Sub-Committee s reports on subjects 4. A and j A , pages 41 and go) 


PRESSED STEEL UNDERFRAMES 


With reference to the resolution adopted at Lahore on the subject of approved designs 
for underframes in pressed steel on the metre gauge {see Volume IV, page 35) and the 
paper by Mr Jones on the subject {Volume IV, page 86), a letter was read from Mr Jones 
pointing out that it had been found that the carnage underframes were not sufficiently 
stiff, due chiefly to the fact that the rigidity of the mild steel used had been overestimated 
In the case of carriage underframes of similar design ordered for the South Indian railway 
he pointed out that they had been used with a heavier load, and a greater distance 
between the bogie pivots than they had been designed for. 

The frame designed for wagons had been found of sufficient strength, consequently 
the final results arrived at in the paper printed in Volume IV, page 86, were affected only 
to the extent of about 02 pet cent The letter is printed at page 154 in this Volume 

A paper by Mr Adler on this subject was also read The actual difference in weight 
between built up and pressed steel carnage frames, 38 ft 6 in long, was 270 lbs, and in the 
bogies 720 lbs in favour of pressed steel the built up frame cost £31 and the pressed steel 
£35 F 0 B in England, and the bogies, £32 and £29 16 o respectively The great 
difference in weight and price of bogie-trucks is due to difference of design 

In the case of the 26 feet wigon frames, the weight of the bodies is also included, 
the saving in weight of frame and body being 1,121 lbs in favour of pressed steel and in 
the bogies 485 lbs The cost of the 'rames is given as practically the same m both cases, 
the bogies costing £10-14-0 in built-up and £27-14-0 in pressed steel in this case also 
part of the difference in weight of bogie-trucks was due to difference in design, and the 
jressed steel underframe was considerably weaker than the built up one {see page 1J6 in 
Jkis Volume ). 
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B —BOGIES — 5 FT 6 IN GAUGE 


The Sub Committee submitted the following- designs for bogie trucks and under- 
frames — 

Noi 14^6 and I4g7 Pressed steel bog e and bu It up underframc as being sent out for East 
Indian railway 

No 1498 Pres* d steel bog e and pressed steel underframe 

They considered it safe to submit only designs known to have been accepted 
which are probably more useful for discussion than any abstract proposal 


Resolution adopted 


That the drawing of the pressed steel bogie with built-up underframe be 
published for information (not as an Approved Design) as an example of what 1 $ 
being done in this direction (sec plate XXIX in this Volume) 


B —BOGIES — METRE GAUGE 


The Sub Committee for the metre gauge presented the following report ~ 


r Bogie trucks with axle guards inside springs — -The Sub Committee has onfy to 
present the drawings for essential standard dimensions for bogie trucks with axle guards 
inside the springs, which it was found impossible to complete for last } ear's meeting as 
referred to in the last paragraph of its report on this subject (see l olume V, page 40 , or 
Reprint of Business, page 126) The drawings now presented are — 

Tor coaching stock No 


2 Sectional contour of pivot plates — Attention is drawn (o the section in drawing No 
ft showing the contour for pitot plates of the bogie trucks for coaching stock It is iden- 
tical with tint adopted lastjear (see Volume V plate \/Y fgure C), but by an error, not 
detected till after the plate was in print the bottom plate was shown of one solid thickness 
instead of being fitted with a loos- wearing washer occupjing half its thickness, as no» 
shown in tie abuse drawing The use of such a washer is not essential but is recom- 
mended as in accordance with best latest practice It prosides a ready method of adjust- 
ing t e height of pis ot bearings which ha‘e ssorn and at the same litre it conduce* to 
easj turning of the truck on its pis 0* with decreased liability to cutting and selling 
The present drawing therefore should be taken m supersess on of that m the pla*e quoted 


NEGArATAM, 
sCth Odder 1S54 


C E CaR DEW ( Representstr-t ) 
C. E. Crichton 

C P. \\ HITCOJtCE. 
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Resolution adopted. 


1. That the recommendations of the metre gauge Sub-Committee be 
accepted, and that the drawings of bogie-trucks with axle-guards inside frame be 
published as “ Approved Designs,” which may be adopted as an alternative 
arrangement to that shown in plates XIX to XXI of Volume V {see plates XXX 
and XXXI in this Volume). 

3. That the design of pivot-plate shown in plate XXX be adopted in place 
•of that shown in figure C of plate XIX of Volume V. 


B.— BOGIES. — BOTH GAUGES. 


Mr. J. J. Adler, Carriage and Wagon Superintendent, Rajputana-Malwa railway, sub- 
mitted a paper on bogies for carriages, which is printed at page i6t in this Volume. He 
also exhibited photographs and models of his bogies. 
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Underframes, &c *— Subject 6-C. — 5 ft. 6 in gauge. 


C.— AXLE-GUARDS. — 5 FT. 6 IN. GAUGE. 


Reference. 


Resolution No. i*B. adopted at Madras (Volume V , page 41). 


The Sub-Committee for the 5 feet 6 inch gauge presented the following report — 

We fully agree that it is very desirable to keep the old standard width of axle-gund 
6$ inches, and submit examples of axle-boxes in actual use fulfilling this condition (see 
subject 7-C, page 75). 


Resolution adopted. 


That the old standard of 6* inches between jaws of axle-guards be reverted 
to instead of i\ inches adopted at Lucknow' {see also Resolution 7 -C , page 75 
cf thts Volume). 

Nots —Mr C Winmi I record -d hit objection that he considered should be adopte-* in all new stock 
It was pointed out that this would necessitate keeping two patterns of kite box in stock 'or man/ /cars to 
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D -BUFFING AND DRAW-GEAR - 5 FT 6 IN GAUGE 


Buffers 

The Sub Committee presented the following report — 

Th" development or selection has practically reduced itself to the samples agreed to 
at the Lahore M-etmg 1S92 Any specimens since received are so clos-ly like that it 
does not appear reasonable to debar their use. 


Resolution adopted. 


That the following 11 Absolute Standards " be adopted for buffers on 5 feet 
6 inch gauge — 

1 Spacing of bolt holes at base, when casing is bolted to hcadstock, 10 in 
by 5 m as adopted for the headstock at Lahore, and shown in plate XIII, Volume 
IV 

2 Projection from headstock of buffer face when uncompressed, if straight 
headstock is used, 2 feet 1 inch, but this *is not to prevent the use of shorter 
buffers when a bent headstock is used 

3, Minimum diameter of face 13 inches 

4 Maximum range of compression 5 inches 

5 Diameter of spindle at buffer head 2* inches 

„ „ at spring » inches 

6 Inside diameter of buffer casing where plunger buffers are 

used . 8 inches full 

Outside diameter of plunger 8 inches bare 

7 That a drawing be published showing the Absolute Standard ' distance 
from bight of hook of draw bar to face of buffer {see piste XXX l I m this Volume) 

8 It is considered preferable that all buffers should be convex on the face, 
but where one is made convex anti the oth'-r ff it the flat on- should be on the 
right hand side of a person facing the end of the vehicle 


Dimensions of couplings =7 en scorn 


Mr Pearce suggested ll at ninmum dinens tns *‘aa!J b- f r-d by tie Co-= * ee *td 
recorded • 

Thu subject was centered under the rules for t^e is’er Lz-ge of ro eg .•» L a* 
jnnet oa statnns {see subject 14 [*£* 9 2 ** 1 * r 
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Standard coupling — 5 ft 6 tn gauge 


It was pointed out that the coupling shown m plate I Volume III differs from that 
in use on most lines, m that the length of the blind portion at the centre of the screw is 
shown 3i inches, while in existing couplings it is only 2\ inches 

The reason for the alteration was not recorded at the Ajmere Meeting but it was 
purposely altered to prevent the screw jamming against either the hook or the shackle 


Resolution adopted. 


That the length of blind portion be altered from 3} inches to 3 inches, 
which is sufficient to prevent the screw jamming The chance of jamming 
decreases as the coupling wears 


Springs for buffers and couplings 


The Sub Committee for the 5 feet 6 inch gauge presented the following report — 

We are of opinion that the spring u so important a detail that it cannot b* left out of 
discussion, so draw attention to it and as the papers have formed the subject of a special 
reference it is hoped the members will come fully prepared to discuss it 

A great deal of information on this subject, wh ch had been collected by Mr Pearce, 
was laid before the meeting, these papers are printed in part III page 164 of th t Volume 


Resolution adopted 


t That for draw springs on 5 feet 6 inch gauge, the minimum range should 
be 2 inches and the maximum 3 inches 

The minimum weight when steel n used should be 25 lbs and the maximum 

35 lbs 

j For buffer springs the minimum range should b- 3J irc v *s z-i the 
maximum 5 inches The minimum weight 35 lbs. and th*- maxim-s^o lbs »*-en 
steel is used 

3 In both eas-s the spnng should be f 'ted w^'h a 1 =m c o-p-es- 

sion of \ inch, which should b- n add lion to th- nrg- o' co-p^Jswn r T «» 
and sf oufd U’ eapatf- of stand ng 5 l 0 "* when mhoi * rach c r beirg h-se. 
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4 That there is, in view of past experience, no reason to limit the choice of 
material to either steel or rubber, very good as well as very bad springs in both 
materials have at different times been supplied, the defects being due, in the case 
of rubber, to bad material, and, m the case of steel, to bad design and the springs 
being too light, in addition, in many cases, to bad material 

5 The Committee deprecates the use of a stop, as this saves the spring at 
the expense of the frame, and if the springs be of proper quality the use of a stop 
is not necessary 

6 The metre gauge members agree generally with the conclusions arrived 
at, but do not wish to bind themselves to the particular weights and strength 
specified, as the conditions of the buffing and draw gear on metre gauge are 
different from those on 5 feet 6 inch gauge 
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D.— BUFFING AND DRAW-GEAR — METRE GAUGE, 


Duffer and Coupling and side’ chains. 

The Metre Gauge Sub-Committee submitted the following report 

1. General — The Sub-Committee has to report that early in the yeat a letter from 
the Secretary on this subject was received by its representative, Mr C E Cardew. This 
letter so clearly outlines the present state of this subject, showing what is still necessary 
to be done to put it on a -satisfactory footing that the Sub-Committee here reproduces it 
with remarks on each of its paragraphs, printed in parallel columns for clearness and easy 
reference — 


Stirttary'i No S 38 of •$ a 1894 


Sub Committet's rtmjrh 


In Volome III, page 43, certain designs for metre 1 
gauge couplings and side-chains were accepted as 
stnnjird, Hie drawings o! tbe«e were exhibited at 
Lahore, and exception wai then tiken to certain 
deiails, as far as I - an remember, as follows — 

(4) In the b fler and coupling a part cular 
pattern i>f spri g was shown, the use of 
which was not compulsory 

(&) The front a d back spring casings were not 
us’erchtngeab e 


(f) The altenns ise arrangement for lengthening 
the buPcr on en 1 platfwm \ chicles 0°* 
shown 

(/) In the siJe-shsirs a’*o ths arrangement 
w as not show n. 

| think tl was a’»0 »’a*ed hst « had t-ren ar Jpg 
eJ at Ajmere that He spr rg and lu'er ca> rgs 
shou'-l be a'-cred 

It was the-e r o*e agreed that t‘ es- drawings 
thoVIU eaivTjfd, and thai Mr J -ees »> strvi 
trsi»ed ones to be fs. 1 1 l nl »n \i wee l\. 


The Sub-Committee confirms this statement as 
correct. 


(i) Correct so fir as it goe% bul the real objection 
was the fact o f the Plustrated spring being 
a pitentrd intention of Mr I A Timmis, 
M. Inst , C F of Westminster 
(i) The real objection was that the springs were 
not arranged the Mire as in another draw - 
ing for vehicles with end platfi ms, exhibit- 
ed at Ajmere but neter publ shed Thereby 
the transverse stiffness of springs for flriibi* t) 
of butlers was le»s than in the unpub’nhed 
drawing ard less than denraL'e for ccuch ng 
stock 

(f) Correa 


(/) Correa. 

Mr MRS Jones expressed 1 s s“';tfil ja da 
so. 


Cor-e t. 
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Stcrliary's No S 3S of 3 $4 


Sub Ccmmillti’s rtmnrlt 
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Secretary's No S jS of is 2 91 

Sub Committet'x remarks. 

About the time Mr Jones left India, drawings 
of a buffer and coupling of a sTglitly different des gn 
•were sent to me, but no drawing of side chains. 

No remark needed 

The former drawing was published in Volume IV, 
plate XIV, but it apparently contains certain special 
features which are not desirable in an “Absolute 
Standard," and there is no drawing of side-ehatns 

I intended to bring this to notice at Madras but 
unfortunately overlooked i* 

No remark needed 

I now suggest that the Sub-CommiUee should 
take up the matter with the view to submtting a 
drawing showing clearly what d mens ions, etc , are 
necessary for the " Absolute Standard," both for 
the buffer and side chains 

Dealt with below in paragraphs Nos 2 and 3. 

Perhaps the Sub Committee might at the same 
time draw the attention of the General Committee 
to the desirability of not including details m any 
“ Absolute Standard," unless such detail ts intended 
to be made absolute 

Dealt with below in paragraph No 4 


Jones’ Flexible Buffers and Screw Couplings 

2 (a) Faults of drawings previously published • — In addition to the faults above 
summarised, it has since been reported to the Subcommittee by Mr Adler, Carnage 
and Wagon Superintendent, Rajputana-llalwa railway, that the published drawings of the 
latest type of Jones' buffer, adopted by the Committee as the new standard for India, 
do not provide sufficient range of trans\crse flexibility for long bogie vehicles To cure 
this fault, the following alterations are necessary — 

(1) Reduction of depth of spring sockets and casings 

0) Increase of diameter of same at mouth, making the sect onal contour inside conical instead of 
c>lindr»cal 

(iii) Increase of diameter of hole in headstock to pros de more clearance bet* eer, buffer bar and 
the edge of hole when the bar is angled 

(i) Reused drawings — In the following revised drawings now presented, all (he 
faults pointed out have been corrected — 

No Arrangement for vehicles without end platforms. 

„ fa Arrangement for vehicles with end-plitform* 

,, vr Details 

The gear as now designed is in arrangement and in range of transverse fW,| i! 
same for vehicles both with and without end-platforms The casings and sockets Isrx 
two arrangements are symmetrical in design though not actually Interchanges! I*, »' n t 
was not found possible to naVe then compatible with otherwise satisfactory des rr 
however interchange of these parts is rarel) or never required, and renewals cf t zzt/ 
necessary in rare instances, there would be little practical advantage [n rral -r ' 

ally interchangeable. 

W Bar-r-utked Ceufltng i-ak — Opportunity has been taken cf tt s f t> * 'f 
drawings to noddy the noclh of the eoepbeg booh, so as to form a 1 ay i~ rt ? * vl J * i 11 
to t v e turn-uadcr of the nose, as described and recommerded in tU FV'f *7 £ * 

Ctricw led in I'elnne /l\ fage tfj). The advantage of ll «*■ 1 1 ' ' 
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event of hooks getting slightly stretched by violent snatches in shunting operations (when 
the couplmg is slack}, and so losing more or less of the turn under of nose A number 
of these hooks have since been sent out from England and put m use on the Burma State 
railway with entire satisfaction It is perhaps only fair to say that the idea of this 
bay mouthed hook was taken from Messrs Luard and Lindsleys patent slack gathering 
coupling hook, used on the Gaekn air’s State railway, although the bay itself was not 
one of the features covered by their patent 

( d) Stops for springs— The Sub Committee wishes to point out that the latest form 
of Jones’ buffer, as shown both in the published drawings and in the revised ones now pre- 
sented, pro\ ides no stops on the buffer bar for limiting the stroke of the springs On all 
the older forms stops were provided, but they were done away with for three reasons so 
far as can now be ascertained — 

(1) fo enable a pla n round buflcr bar lo be used 

(I) To obta n a si ghtly stronger spring by inercas ng the number of co Is and decreasnglhe 

internal diameter 

(II) To ‘axe the headstocks from the punishment to wh ch the> were subjected by the old form of 

stops wh ch exposed 3 xery small area of bear rg when in contact w th headstock 

During the jear howexer the question of using stops for prexentmg damage to volute 
springs 1 as been brought before the members of the Committee by Mr Pearce, Carnage and 
Wagon Superintendent, East Indian railway, and there are reasons for supposing that much 
of the trouble reported bj him is traceable to the want of stops on the 5 feet 6 inch gauge 
It is therefore a question whether the use of stops should not be adhered to on the metre 
gauge There can be little doubt that the best form of stop is that of a self stopping spring, 
such as the nexv Timmis girder spring of xx Inch many hundreds are in use on the South 
Indian railway, and illustrated in Volume III plate III {cancelled) Thisdrawing was objected 
to, because of the inclusion of a patent spring in a standard draw mg of the Committee, and it 
xx as ex cntually cancelled and replaced by one showing an ordinary volute «pnng, xxhich is 
not self stopping {see Volume lV t plate XI F) Itishowexera question whether Mr W R S 
Jones chief idea in adopting the Timmis girder springxtas not the proxision ofa self stop 
ptng spring, and xx hether in surrendering the design he did not overlook this important point 
If therefore it be deemed well to proxide stops the simplest and probably the cl eapest plan 
xx ill be to use some form of self stopping spring, xvh ch conforms to the essertial dimen- 
sions of the standard spring (inside diameter of hole at apex and outsi 1c diameter of 
base) and is interchangeable with it If however a stop on the buffer bar be thoagl t 
better the Sub Committee presents its drawing No wh ch provides stops on t! e plain 
rou*d buffer bar composed of movable ferrules and wash*rs xvhicharethe same for bo* h 
arrangements of the gear for vehicles will and w thout end j latforns It will be observed 
that this alternative design needs springs with a ho'e of 3L # diam-ter inside at ap*x, wh ch 
is the same diameter as that now universal!) in use The difference in strength between 
this spring and tie modifed one in the o h*r d-awwgs is trip ng and 1 ardly worth itrn 
ing for Otl er things therefore being equal 1 must be co-s dered an advantage to nan. 
tain t! e old sue of sp'ing in use Owing to t! e large 1 ale ia 1 *ad»tock recrssi ated by 
the latest tx pc of Jones bufT'r gear anx oth<r form of slap t! anti at now j * f*»«a»d 
seems to be inadmissibl* With these remarks th* Sob Comm ire t-gs to leave t!* 
question of stop* for s»ttlement lx tie General C0——1 tee « thou* raliog a-y def* *r 
recommendation, pending d »cussioa of the whole qu- •i->j f r to h gisg*-* C3 Vr 
Pearce ’» reference quoted a 1 oxc 

Safety Side-chaiss- 

3 Totilel v e p’ace of the de« gn p.Llis'ed in \c*t-e III, jVr a {<~d ~»*d fo* ret., 
sion in \ o’uae JV b=t e t e"cc*ed) the Snb-C c=tr ce c » f'es—'i two dn* *;> fy 
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standard safety side-chains These show the arrangement and details for vehicles both with 
and 'without end-platforms, and for both metal and wooden head«tocks No is for 
ordinary practice, and No %% for the application of Winter's system of electric com- 
munication between guard, passengers and driver, already largely m use in India The 
design for ordinary practice has heen so worked out that all parts of it are adaptable in 
case it is desired la subsequently coaiert them for application of Winter’s system The 
principal detail in this matter is the long and hollow back washer, which is made so that 
it can be filled with a non conducting plug of wood The employment of this long washer 
is found to be advantageous for preventing the eyebolts from drooping by the weight of 
the chains By its use also it has been possible to arrange one length of eyebolt for both 
wooden and metal head stocks The drawings being in detail need no further explana- 
tions, and all the details employed are on the lines of present existing practice 

Absolute Standards 

4 The Sub Committee recommends that the designs now submitted for approval be 
adopted as absolute standards It is strongly of opinion that absolute standards for 
buffing and draw gear arc greatly to be desired As up to date there is also general uni- 
formity of practice on Indian metre gauge railways, there is no obstacle to securing entire 
uniformity in future practice While, however, the Sub Comm ttee strongly urges uni- 
formity, and its attainment by the adoption of ab'olutc standards, it does not mean to 
express an opinion that finality has been reached, either in the perfected development 
of the Jones’ system, or in the possible intention of some other system as far superior to 
the Jones as that system unquestionably 19 to its predecessors and present rivals On the 
contrary the Sub Committee is of opinion that implements of all kinds should be wel- 
corned and invited, and that the adoption of an absolute standard has a tendency to 
stereotype acknowledged defects, and to stifle endeavours to remove them To therefore 
guard against any extension of this evil, which is unfortunately so characteristic of Indian 
railway working, the Sub Committee recommends that when the proposed absolute stand- 
ard is adopted, a rule be at the same time adopted with it, that any modification of the 
present Jones system or the introduction of a new system of buffing and draw gear may 
be experimentally made by permission of the Committee to be obtained either by letter* 
ballot or by resolution at one of its meetings after the proposer has satisfactorily shown 
that the proposed modification or novelty possesses no objectionable mechanical festurcs, 
will cause no difficulty in coupling up w th existing buffers, and is likely to prove itself to 
be an improvement on existing methods Insuchacase the following conditions must 
always be complied with — 

(i) Buffer bars must be flexible with an angular range on either » de of the 
centreline of one in 15 honrontally and one in 24 vertically 
(u) BufTer faces must be square with it inches side 

(»i) The screw -coupling or slack gather ng apparatus mu it be fixed on the ferule 
buffer or on both buffers That on the female buffer must prouJe a range 
not less than that of the standard sc^ew-coJp , rg aedwlen IS its I’ack 
position the contact face of its coup! og l lock or pn must be t* e *a— e 
distance from tl e buffer face a* n the standard baffer 
(iv) The hook on the rale b-'Vr r-s* confirm ta the h o k 1- Jecg »* 

in thicknesses, and in general cos n-- c! lorn, cost c-clL. 

(,) Ho p,rt of the buffing and d-a» gea- r-ss* b- !-ss 13 s-e“g*h 15J *e»- *g 
surfaces than possessed brtV » ,-iard gear 

C n Currn d. 

C F. C» crr-cr. 


jvrctrtrAu, 
r'n O ‘t'er l*, 4 
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Resolution adopted 


j Buffing and draw-gear —After full discussion the Committee have 
derided thit a stop on the springs ts neither necessary nor desirable {see 
para 5 cf resolution 01 page 61) 

2 That the Sub Committee’s designs for buffing and draw gear without 
stops be accepted as ‘ \bsolute Standards " and recommended to the Government 
of India to be adopted as such on all metre gauge ratlwijs subject to the reserva- 
tions contained in paragraph 4 of the report of the Sub Committee {See plates 
XXXI 1 1 andXWlV) 

3. Side chains — That the two alternative designs for these, for ordinary 
use, and for use with \\ inter’s electric communication be adopted as Absolute 
Standards,” with ci her ore or the other of which all side chains should compl) 
{See plates XXX V and XXXV l ) 


Material for coupling hooks 


Reference 


Note by Mr C E Cardew (Vol IV, page 143) 


Mr Cardew submitted the following reports bv Sir A M Rendel for consideration 
by the Committee — 

Copy of report by the Consulting Engineer dated 24th April 1894 
We will try hard steel wl en next hooks are requ red for tl e Burma railway But it 
will be a new departure and 1 am by no means certain that it will, cure the evil it is 
intended to meet, without introducing a greater • 

Experiments can be easily tried all o\er India with coupling hooks made out of scrap 
steel and the subject seems one for discussion by the next Locomotive and Carriage 
Committee 


Copy of report by the Consulting Engineer dated $th June rSpf 

Referring to my memorandum dated 24th April last on the subject of steel coupling 
hooks for the Burma railway I have now given instruct ons for the coupling hooks ol the 
t2 buffers under contract 33 — 293 to be made of steel having a tens onal strain of 35 tons 
per square inch with 25 per cent elongation to 42 tons per square inch with 20 per cent 
elongation or intermediate strains and percentages of elongation m proportion 


Several members stated that they had used coupling hooks made out of both steel 
tyres and steel axles and had not 'found the material too hard in either case 
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SUBJECT No. 7. 

WHEELS A\’D AMES, including Axle-boxes and Springs. The designs, pro- 
portions , dimensions, position and material for the same. 

A. Axles C Axle-boxes 

B. Wheels. D. Springs. 


A.— AXLES — BOTH GAUGES. 


Reference, 


Letter from the Secretary, No C 99 dated 27th September 1894, enclosing copy of 
report by Sir A M Rendel on the subject 


In letter Ns 455 S dated Simla, 5th May 1892, the Director General of Railways 
referred to the Director General of Stores, India Office, London, for the opinion of the 
Consulting Engineer Sir A M Rendel, the Resolution adopted by the Committee at Ajmere 
in December 1891 printed in Volume III, pages 46 and 47 The following reply to this 
reference, in the form of a report by Sir A M Rendel, a crpy of whic*> had been circulated 
with Secretary s letter No C 99 dated 27th September 1894, was read, — 

Copy of a Report by Sir A M Rendel dated London, 3rd July 1894 
The proposed axle for 12 ton loads p-r axle has journals 4 \" x <f, is 6" diameter at 
the wheel seat and 5i" diameter in the centre 

The axles I am now sending to the East Indian railway for 1 2 ton loads per axle 
have journals 4i' x 9", and are 6J" diameter in the wheel seat and 5^' in the centre 
The e dimensions were arrived at after a trial on the East Indian railway, which led the 
officials of ‘hat line to conclude that an axle of the dimensions I have named was desirable 
for such heavy loads as 12 tons per axle, and bearing 111 mind that the load of the wagon 
may not always be equally divided between its axles they are perhaps right The difference 
in weight and cost between axles of the dimensions proposed by the Conference and those 
s\hich°I say are being supplied to the East Indian is so inconsiderable that 1 think the us» 
of the heavier of the two ought to be well considered before the lighter one is deter- 
mined on 

There is some d fference of opinion as to the proper standard for length I think that 
' 4 " would be preferable if a new standard design for vehicles was under consideration , 
Jut as this is not so I think it would b<* better for each line to keep its own standard. 
Practicallj , all the broad gauge lines will have their axles 7 3" centres, and the Bombay- 
Baroda 7' 4" 
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The metre gauge axle proposed lias journals 3i* x 7", is 4! m the wheel seat and 
4 i* diameter in the centre Tins axle differs from those I have been recently sending to 
India in respect to the diameter in the wheel scat, wh eh I have made 4$", as I prefer that 
diameter, taking into account the risk of unequal loading 

l would note m respect to paragraphs 3 and 9 (0/ the Ajt icre Resolution) that we are 
now ordering exclusive!), steel for our axles and that the breaking stress of the steel we 
use is fully one third greater th«n that of the iron (Yorkshire) we used to send 


The following protest by the Meter Gauge Sub Committee was also read — 

Cop) of the following telegram sent by the Metre Gauge Subcommittee while in 
session at Negapatam is forwarded for information in reference to the Secretary s Circular 
No 99 C, dated 27th September 1S94 

A tgapatam, 26th October 1S94 from if C S b Committee to Secretary Loco Co imittee 

** Your letter N<x 99-C Rendel alriad) accepted Comm ttce standard metre gauge axles by send ng 
large number to Rajputana. Proposal to now alter standard so widely wll cause most serous com 
plcatons in eUect ng renewals Please move Government defer orders til after dscuson at Calcutta 
meeting ” 

2 It is noted that Sir A M Rendel s proposal to increase the wheel seats of axles is 
i inch in the 5 feet 6 inch gauge, and J inch in the metre gauge axle Further the 
largest diameter of wheel seat ever yet sent out by him in metre gauge wheels is only 
4$ inch, that is J inch more than the Committee standard, which was deliberately reduced to 
4J inch after careful calculations at the Ajmere meeting in 1801 

3 Further, the Committee standard has been accepted by Sir George Bruce the 
Consulting Engineer for the South Indian railway, who has sent out many hundreds to that 
line 

4 If now we are forced to accept a 4J inch wheel seat for new axles it will involve 
the necessity for many years to come of boring out all wheels to the larger diameter — a 
very expensive and troublesome job 

5 It is hoped that all members of the Committee will agree to support the undersign 
ed at the Calcutta meeting in opposing this needless alteration of the present standard 

Negapatam, C E Cardew ( Representahze ) 

a6th October 1894 C E Crichton 

C P Whitcombs 


The Sub Comm ttee also submitted drawings of metre gauge axles whch had been 

recently supplied to India 
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Resolution adopted. 


1. That in supersession of the dimensions adopted at Ajmerc ( Volume 
III, fage 46, and plates 6 and f), the following dimensions be adopted for neiv 
axles on the 5 feet 6 tnch gauge as “ Absolute Standards " — 

Standard Standard Standard Mm mum 
length el d ametcr of dameterof da*nrter*t 
journal new journal wheal teat. centre 

Heav) axle ... . 9 inches # 4I inches Gf inches 5J inches 

Light axle 9 inches 4 inches 5} inches 5 inches 

2 As regards distance between centres of journals, it is noticed that Sir 
A M Rcndel now states that on the Bombay Baroda railway this will be 7 ft 
4 in , and practical!} on all other broad gauge lines it will be 7 ft 3m, 
whereas in his note da*cd 24th Januar) 1894 (see Volume V, page 113) he stated 
that the Bomba} Baroda radwa} should conform to the 7 ft 3 in standard 
adopted by other lines 

3 This subject was very full} discussed at Madras (see Volume V, pages 
43, 44, and 1/0—113), and it was then finally decided by a large majority of the 
broad gauge members to adopt the 7 ft 3 in standard, but in face of the opin- 
ion now recorded b} Sir A M Rendel, the Committee hesitate to confirm this as 
an “ Absolute Standard ” The Committee also point out that this increase in 
length increases the bending of the axle, and it is understood that Sir A M Rendel 
has considered it desirable to increase the diameter with a view to reducing this 
bending 

4 That as a substantial increase has been made in the diameter at wheel 
seat and at centre in the lighter axle, compared with the dimensions adopted at 
Ajmere, this axle be adopted as the standard for loads not exceeding n tons 
on a pair of wheels (including the weight of wheels and axles), subject to a 
minimum diameter of journal of 3 1 inches 

5 On the metre gauge it appears that though axles having standard jour- 
nals 7 inches by 3J inches, and wheel seats larger than 4^ inches diameter, have 
been sent out by Sir A M Rendel to the Burma and Assam Bengal railways, and 
with journals 3^ inches diameter to the Southern Mahratta, yet over 6,000 axles 
with wheel seats 4! inches in the rough, intended to be turned down to 4^ inches 
for use in existing wheels, as well as 330 pairs of wheels with axles of the Com- 
mittee’s standard, complete, have been sent by him to the Rajputana Malwa rail- 
way, and 2,500 pairs of wheels with axles of the Committee’s standard have 
been sent to the South Indian railway by Sir G Bruce, all of which are in- 
tended to carry the standard load 

6 The Committee further notice that some of the axles with large wheel seats 
have a sudden change of section immediately behtnd the wheel seat, an arrange- 
ment which has previously been decided to be objectionable (see paragraph 4 (e) 
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of the Ajmerc Resolution, Volume III, page 46, also pages 142 — 144 in Volume II). 
This axle moreover is not appreciably stronger or stifTer than if the wheel seats 
were 4^, the diameter of the a\!c immediately behind them. 

7. In the axle adopted by the Committee, the stress on the metal in the 
’wheel scat is about to per cent, less than that in the journal when the latter is 
ncTe and of the full diameter of 3} inches, and when the journal is reduced to the 
minimum permissible of 2J inches it i$o\er 5 0 P £ r cent, less, and this proportion is 
the same whether the axle be symmetrically loaded or not. 

8. The Committee also point out that the standard axles were finally adopted 
at Ajmerc in December 1891, the general dimensions having been settled at Bom- 
bay in December 1890, that a copy of the resolutions and drawings appears to 
hate been sent to Sir A. M. Rcndel in May 1892, and they think that, if it was con- 
sidered necessary to reuse these standards, an intimation to this effect might 
have been given them earlier than September 1894, and that those who have to 
use the axles should hat c been consulted before any alteration, in a standard 
which they bad adopted, was decided on Carriage and Wagon Superintendents 
on the metre gauge appear to be further from attaining one standard axle than 
they were three years ago. 
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of the Ajmer c Resolution, Volume III , page 46, also pages 142 — 144 in Volume II). 
This axle moreover is not appreciably stronger or stiffer than if the wheel seats 
were 4s, the diameter of the axle immediately behind them. 

7. In the axle adopted by the Committee, the stress on the metal in the 
'wheel scat is about to per cent. less than that in the journal when the latter is 
nez: and of the full diameter of 3} inches, and when the journal is reduced to the 
minimum permissible of 2* inches it is over 50 per cent, less, and this proportion is 
the same whether the axle be symmetrically loaded or not. 

S. The Committee also point out that the standard axles were finally adopted 
at A jm ere in December 1891, the general dimensions having been settled at Bom- 
bay in December 1890, that a copy of the resolutions and drawings appears to 
have been sent to Sit A. M. Rcndcl in May 1892, and they think that, if it was con- 
sidered necessary to revise these standards, an intimation to this effect might 

have been given them earlier than September 1894, and that those who have to 

use the axles should have been consulted before any alteration, in a standard 
which they hid adopted, was decided on Carriage and Wagon Superintendents 
on the metre gauge appear to be further from attaining one standard axle than 
they were three years ago. 
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Minima dimensions of axles in existing Stock. 


The Sub»Comm«ttcc for Subject 14, “Rules for Carriage Examiner*/’ included cer- 
tain dimensions for these in their draft of rules As some of these dimensions appeared to 
beat variance with resolutions previously adopted, the matter was brought forward for dis- 
cussion under this subject. 


Resolution adopted. 


That the following dimensions be adopted for the purpose of interchange of 
Tolling-stoeh between different lines, not as standards for new axles. 

Minimum diameter of axles. 


(JV 2 ? — Loads guen are inclusnc of weight of wheels and axles.) 





j M»trb Gauge 




• Journals 

INCIIEN LOVO. 

Journals 9 incurs long. 


7 .. ,, 



Maximum load | 


Minimum loid Hint 

y | fn tn 1 .mrtpr 


that may be 

Min mum dia- 

may he carried 1 n 

o{ jou*w*l* 

at wheel seat 

carried on each 
pa r of wheels. 

meter of jourral 

each pur of 
wheels 

Irches 

Inches 

Tons. 

Inchci 

Toni 

4 

« 

12 

Ul 

C 

3l 

31 

11 

t2} 

51 

3U 

si 

I O 

| 

* 2 \ 

4 ! 


i 5 ‘ 

9 

*** 

4! 


In the case of metre gauge axles there is no necessity to specify a minimum 
diameter at wheel scat, as there are no axles of which the strength at wheel seats 
is insufficient compared with that of the journals. 
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B— WHEELS — BOTH GAUGES 


Wheel and tyre fastening. 


Reference 


Resolution adopted at Madras ( Volume V, page 46) 


The Sub-Committee for the metre gauge presented the following report — 

The resolution {7-B 1 ) under which this Sub-Committee was appointed is printed 
in Volume 5, page 46 

2 Resolution 7 B 2 also concerns this Sub Committee, vide Volume 5, page 47 

3 With regard to the former resolution, this Sub Committee does not recommend 
the adoption, as a standard, of anj other design of wheel centre than that hitherto used 
on metre gauge lines in India, namely, wrought iron rims and bosses, with " Kirtley ' 
spokes Wheels with wooden centres are not considered suitable for general use in this 
country, experiment basing demonstrated their unreliability, especially where the humidity 
of the atmosphere varies considerably, it is quite likely that metal disc wheels would 
furnish satisfactory results, but in the absence of precise information on the subject this 
Subcommittee prefers to adhere to the type of centre which has so far been found to 
answer the requirements of metre gauge lines 

4 With respect to the tj re fastening a drawing is submitted showing the following 
designs — 

(a) Stud fastening latest practice 

(1 b ) Glut fastening, vide Proceedings, Volume V, plate \XIl 

(c) Ring fastening 

(d) Double ring fastening Stroudley and Carlton s 

5 The sjstems illustrated under ( c ) and [d) are recommended bj the Sub-Com- 
mittee for adoption as approved designs both having been used on home railways to a 
large extent and being fa\orably reported upon 

6 A tracing is attached to the ferrotype illustrating the four sjstems of fastening 
which shows a rolled section of tjre suitable to the four designs it is believed that no 
wheels have been obtained, by Indian metre gauge railways, with the glut system of 
fastening , but in any case the adoption of a standard rolled section of tyre will not be 
thereby affected, as the sections for the glut and ring fastenings correspond exactly , 
the rolled section shown in the tracing being applicable to all the designs, either of the 
two designs now recommended can be adopted by a railwaj, for new wheels, and only 
one section of rough tyre need be kept in stock for the old and new sjstems 


Hveu , 

November 1S94 


J. J Adler 
C P. WHITCOM 3 E 
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On behalf of the 5 feet 6 inch gauge Subcommittee, Mr Carroll stated that no 
decision had been armed at 

Messrs Pearce and Sandiford consider that the stud has given satisfaction and 
proved itself a good fastener, and a condemnation of it would mean an enormous expense 
in tyres only partly worn out, fora standard under this head is not like that fora 
▼chicle which may not be built for years , m the case of tyres it takes effect at once 


Resolution adopted 


1 That for each gauge the body of wheel be made a " Provisional Standard,” 
as regards diameter and outline of nm 

2 That a standard section of rolled tyre for each gauge be also adopted as 
a 6 7 * * * 11 Prov isional Standard ” 

3 That for the 5 ft 6 in gauge the standards for rim and tyre shown on the 
drawing submitted by Mr Sandiford be submitted to ballot vote 

These standards, which are shown in plate XWVII are accepted by all the members 
representing the 5 feet 6 inch gauge except Mr Brock, on behalf of the Indian Midland 
and Mr Phipps on behalf of the Madras railway These railways have adopted the Mansell 
ring fastening shown in plate XXXIX, to which the standard section of tyre now adopted 
is not suited 

4 That for metre gauge the standard shown on the Sub-Committee’s draw- 
ings be accepted (see plate XL tn tins Volume'), and that plates 8, Volume III, 
and 15, Volume IV, be cancelled, and plate 22, Volume V, be illustrative merely 
and not a “ Provisional Standard ’ 

5 That systems of fastening capable of being adapted to these sections be 
accepted, and that drawings of fastenings be published to illustrate these systems, 
not as approved designs (see plate XXXVIII in tins Volume for fastenings 

for J ft 6 tn gauge and plate XLI for metre gauge) 

6 With regard to the note by Messrs Pearce and Sandiford, the Committee 
point out that no resolution has been recorded which condemns the use of studs 
in wheels already in use 

7 With regard to spokes, the Committee consider that the open or 

,f Kirtley ” spoke has proved its efficiency and given general satisfaction That 
there is nothing against solid spoked wheels except their comparatively high pnee 
That disc wheels are in the experimental stage in India and at present their high 

price is against their general introduction As regards any combined construction 

of wood and iron, the Committee adhere to the resolution recorded in Volume II, 

page 44, that such a system is not suited to the variable climate of India generally, 
but may be adopted in special cases where the local conditions are favourable 
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2 — Minimum thickness of T) res 


Reference 


Resolution adopted at Madras { Volume V page 48) 

Government of India s Circular No 5 Railway, dated 4th July 1894 

OBSERVATIONS —In the revised schedules of standard dimensions for 5 ft 6 in and 
metre gauge rail w a) s, the following dimensions are laid don n for n heels of vehicles — 

Gauoe 

5ft 6 , Metre 

Hint— (53) M n mum th ckness on tread for tjres for passenger stock 

when worn 1} inches 1 inch 

(94) Mnmum thekness on tread for tjres for goods stock 

when worn 1 inch J neb 

RESOLUTION —The Governor General in Council is pleased to direct that items 
Nos 93 and 94 of the revised schedules of standard dimensions be cancelled In future 
the authorities of each railnay will be responsible that the thickness of tjres is not allowed 
to dimmish beyond the point ol safety, which should be fixed by them, in consultation with 
their projessional advisers, by definite orders in regard to each class of tyre 


Messrs Pearce and Sandiford, members of the Carriage and Wagon Subcommittee 
tor the 5 ft 6 m gauge submitted a proposal to increase the minimum thickness adopted 
at Madras {Volume V, page 48) for tyres of coaching stock and of goods vehicles with 
more than 9 tons on a pair of wheels this was opposed by Mr Ph pps the third member 
of the Sub Committee, and withdrawn in accordance with rule 17 {Old rules section 16 of 
■new By Lazos) 

The question of the best method of gauging this thickness was also discussed and 
referred to the Sub Committee for Carriage Examiner s Rules Attention is also invited 
to the report on the subject by the Master Car Builders Assoc ation {see Part IV tn this 
Volume ) 
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C -AXLE BOXES — BOTH GAUGES 


The Sub Committee for the 5 ft. 6 in gauge presented the following report — 

We fully agree that it is very desirable to keep the old standard width of axle guard, 
tis inch, and submit samples of axle-boxes in actual use fulfilling this condition 

Pressed steel axle box — We submit tracing No 1492 Con of axle box made in 
pressed steel, for consideration by the Committee Tins box complies in every way with 
our standard and can be made to suit either 6$ in or 7J in guards as required 

The great features about this box arc, in our opinion, its lightness compared with the 
present cast iron box, and further that it is practically indestructible T he box with clip 
weighs 54 lbs against 108 lbs for the cast iron, or exactly one-half The brass weighs 
the same in either case, so nc have a total saving of nearly 2 cwts per vehicle deducted 
from the dead and added to the paying weight, so that the box « ill pay for itself in a 
very short time, apart from the large saving which would be effected in the present 
replacement of broken boxes not only in the cost of the boxes themselves, but in the 
delay to vehicles, and inconvenience and loss of traffic while under repairs 

Sample boxes will be produced at the meeting, together with other steel boxes and 
the present cast iron box, and it is hoped that the Committee will be able to come to a con* 
elusion cn this important matter 

R Pearce 
C Sandiford 
C E Phipps 


Resolution adopted 

1. That the recommendations of the Sub Committee be accepted, as it has 
been found in practice that the width of 7^ inches adopted for jaws of axle- 
guards at Lucknow is not necessary 

2 From returns of broken boxes available it appears that the proportion 
of boxes broken is greater on those lines having a wide opening between axle- 
guards, than on those having a narrow opening While admitting that variation 
in design of box may partly account for this, it does not appear likely that a 
narrow opening increases the proportion of breakages 

3 That drawings of steel boxes for both the 5 ft 6 in and metre gmge be 
published (see plate XL1I in this Volume for 5 ft 6 in and plate XUV for 
metre gauge) 

8 That a drawing of the cast iron box in use on the North Western railway 
for 6s inch guards be published to illustrate the use of cast iron, in case anyone 
wishes to use it, in view of the comparatively high price of pressed steel boxes 
(rre plate XL!// tn this Volume ) 

Note— M r Winm U records b s object on {set page jS) He eonsders that 7} inches ooud be s 
better * idtli for adopt fo ne» stock, as it gives more roou fer a -des s«d to* of cast Jen. 


D— BEARING SPRINGS — BOTH GAUGES 

Nothing was brought forward under tli<h^ad The Subcommittee for the m'tre 
gauge are invited to submit proposals for standards on that gauge 
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SUBJECT No. 8. 


Standard dimensions to be adopted in cross section for Coaching and Goods 
stock from floor-level downwards, with reference to Floor-level, Buffer centi e's, 
Axle guards. Foot boards and the rclatnc position of Station Platforms — 


(0 For the 5 ft 6 .« gauge 
(") FO' the metre gauge 


A— COACHING STOCK — BOTH GAUGES 


Foot boards, 5 ft 6 m gauge 


References 


Resolution adopted at Madras ( Vol V, page jj) 

Government of India s Circular No 8 Railway dated 28th September 1894 


Enclosure to Government or Indu P W D , Circular No 8 Railway, dated 28th September 1894 


The following alterations should be made to the Revised Schedule of Standard 
Dimensions to be observed on all 5 6 " gauge railways in India as prescribed in Govern- 
ment of India Circular No 5 Railway, dated 15th July 1892 — 

For items {20), (21) and the note following them, substitute — 

Feet In 

(20 a )— Maximum height above rail level for any passenger platform 2 9 

(20 b ) — Minimum height above rail level fer high passenger platforms 2 6 

(21 a ) — Maximum height above rail level for Iva passenger platforms I 2 

(2t £) — Minimum height for any passenger platform Flush with 

rail level 

Note —No platform is admissible of any he ght betw ten 1 foot 2 inches and 2 feet 6 
inches above rails Every halting place must have a platform either raised or flush, which 
must be of standard platform length and ramped at ends. Flush platforms at unimportant 
halting places need not extend in width more than 16 feet from centre of track* Low 
platforms may have a curb instead of a platform wall, but a slope, falling towards the rads, 
steeper than 1 in 20 must not be used 
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In diagram No i in the note regarding * Carnage foot boards' for " Height above 
rails " and the figures below, substitute — 

D stance below floor level 

Upper foot board I ft 3 in. 

Loner foot board a ft 9 in 

Delete the head “ Width across outsides " and the figures below 
For the note which follows, substitu te — 

“The distance is to he measured to the upper surface of foot boards 1 

Width over steps 

It «as pointed out that though the words on the diagram regarding width over steps 
have been expunged, this is limited to 10 ft 0 inch by the dimensions on the diagram 


Foot-boards , metre gauge 


Reference 


Government of India s Circular No 8 Railway dated 28th September 1894 


The following alterations should be made to the Revised Schedule of Standard 
Dimensions to be observed on all metre gauge railways m India as prescribed in Government 
of India Circular No 7 Railway, dated 10th August 1892 — 

For items (20), (21) and the note following them, substitute — 

Feet In 

(20 a ) — Maximum height above rail level for any passenger plat 

form l 4 

(20 b ) — Standard height above ra 1 level for new passenger plat 

forms at important stations 1 o 

(21) — Minimum height for any passenger platform Hush with 

rail level 

NOTE — Every halting place must have a platform either raised or flush, which must 
be of standard platform length and ramped at ends Flush platforms at unimportant halting 
places need not extend in width more than 15 feet from centre of track Low platforms may 
have a curb instead of a platform wall but a slope, falling towards the ra Is, steeper than 
1 in 20 must not be used 

In diagram No 1 substitute the following for the note regarding carriage foot- 
boards — 

11 Every carriage is to be provided with one continuous foot board on each side, placed 
with its upper surface at a , distance of t ft 2 in below floor level, the width across out- 
sides of foot board being 8 ft 2 in ’ 
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Standard section from floor level downwards — Subject 8 A and B — Bo*h gauges 


Maximum height of floor lei el, incite gauge 
Reference 


Government of India's Circular No 10 Railway, dated iSth October 1894 


The following alteration should be made to the revised schedule of standard dimen- 
sions to be observed on all metre gauge railways in India as prescribed in Circular No 7 
Railway of 1892 

Item £7 — Maximum height above rad level for floor of any vehicle unloaded (with 2 ft 
4 in wheels) For “ 3 ft o in’ substitute u 3 feet 1 in ’ 


B— GOODS STOCK— BOTH GAUGES 

Reference 


Resolution adopted at Madras { Vol V, page 53) . 


Nothing was brought forward under this head 
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SUBJECT No. 9. 


Any subject connected with the design of Coaching or Goods Stock -which 
may, until the ap promt of the Committee, be brought forward for consideration 
er discussion tn addition to those covered by Subjects iVos. 4 tod. 


A.— WHEEL BASE AND LENGTH OF VEHICLES. 


Six-wheeled vehicles and radial underframes. 


References. 


Paper by Mr C E Cnghton [Vet. V, page 137). 

Paper by Mr C. E. Carden (FW. V, (age 128) 

Paper on radial underframes (Vet V, page 178). 

Government of India Circular VI Railway of 6th July .893 (Vet V.peg'Sj). 


t xu l A 1 w** of vehicles is referred to m the note by Mr 
pe,..ra.‘‘"s.a"V considered mamly under subject 3 -0. bu, w ,.h Ih.s 
no new matter was brought forward under ttas head. 


J. R. Bell, 
exception. 
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I.— REVISED CLASSIFICATION OF ROLLING STOCK 

References 

Government of India, P W. D , Circular No XIV Railway, dated gth October 1893 

Letter from Mr R Pearce, dated 22nd August 1894, to all Locomotive and Carnage 
Superintendents, enclosing two revised forms to replace Tofm XII in above circular 

Letter from Mr R Pearce, No 260 Con , dated 15th November 1894 to all Locomotive 
and Carnage Superintendents 


The form proposed by Mr Pearce was considered by the Committee and certain 
modifications recommended 


Resolution adopted 

That the form as now amended be circulated by the Secretary to all members 
for further opinion (See Part III, page 185 ) 
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SUBJECT No 10 


Special designs, dimensions, fillings or arrangements for Coaching and 
Goods Stock to meet military requirements The desirability of uniformity on 
all railways of the same gauge, and, as far as practicable , on railways of both 
gauges, also the introduction of standard designs -which shall meet military 
requirements without undue sacrifice of commercial considerations 


GOODS WAGONS, MILITARY TYPE — METRE GAUGE 


Reference 


Resolution adopted at Madras ( Vol V, page yd) 


The Sub Committee for the metre gauge submitted the following report — 
t Covered wagon —In accordance with the resolution passed at the Madras Meeting 
{ Vol V, page 56 or Reprint of Business page /Sr) the Subcommittee presents a 
drawing No 44 for a metre gauge covered wagon of the same length as the corresponding 
wagon adopted for the 5 ft Gin gauge {Vol IV page 32 or Reprint of Business, 
page /Si) and giving accommodation for 4 full sized horses * The des gn as a whole 
is a combination of the best features of the wagons of this class now in use on the 
South Ind an and Southern Mahratta ra Iways, and in all respects provides equivalent 
accommodation to that given by the standard broad gauge wagon 

2 Open wagon — In accordance with the same resolution an open wagon for the 
metre gauge was to be dcs gned on the same 1 nes as that approved for the broad gauge 
In adopting that resolution however the General Committee appear to have overlooked 
that at the 1 890 meeting they adopted the report of the Subcommittee of that year 
against the provision of an open military wagon as the ordinary bogie low sided 
wagon sufficed for military requirements in the carnage of ordnance etc ( Vol II, page 
36, subject j or Reprint of Business, page 179) The present Sub Committee therefore 
considers it would be well fora few experiments to be made by the Military Department 
for settling whether bogie low sided wagons are really suitable If not, it will be a 
simple matter to prepare drawings for both 4 wheeled and bog e low sided wagons with 
drop ends on the same plan as that adopted for the 5 ft 6 in gauge ( Vol IV, plate 
VII) It may however be noted that in any case bolster w agons with their bolsters re* 
moved could always be employed for carrying ordnance, and wagons with drop-ends 
would only be needed where bolster wagons were not available in sufficient numbers 
The Sub*Committee would have prepared drawings for wagons with drop ends but found 
its time insufficient for the purpose 

C E. Cardew (Representative) 

Necapatau, C E Crichton 

s6th October 1894 C p \\ micoVBE 


* Tlu ippmatj- be 6 1 wtgoat f teti orcr bxSj ctrrj S, 
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Resolution adopted. 


1. Covered wagon. — That the drawing submitted is not altogether satis- 
factory, and that a fresh design, following as nearly as possible that adopted 
on the 5 ft. 6 in. gauge, be submitted.* 

2. Open wagon — That for this, the Secretary submit to the Government 
of India for approval the design of open bogie low-sided wagon accepted by 
this meeting {see page 5/ and plate XXII iti this Volume). 


Maximum gross weight on a pair of sell eels. 


Resolution adopted at Madras ( Vol . V, page fi). 


Attention will be drawn to this resolution when the design for the covered wagon, 
military type for metre gauge, is submitted. 


* A re Hied «!« JO bn iiace !tn »rci to lb- SeertUfT b T S»S-Com=:i it* XI d ioV=-tt ti b* kia tbr 
Corttiawl of Ib£U tor com.J'fituvr- W. D 
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SUBJECT No II. 


Automatic Vacuum Brahe for Railways m India 


STANDARD CONNECTIONS — 5 FT 6 IN GAUGE 


The Sub Committee submitted the following proposal for consideration — 

Standard position of the lummy gland — A proposed new standard position of Ue 
dummy gland is suggested the present standard, 2 ft 6 in from buffer facetocentre of pm 
of dummy {see Vol II plate jj) is too far back the hose pipes si p off and 1 ft n in is 
suggested as the standard 


Resolution adopted. 


The Committee consider that a distance of 2 feet is preferable and should 
be adopted as a standard in future instead of 2 ft 6 m This alteration does not 
in any waj affect the standard of the connection itself 


STANDARD CONNECTIONS — METRE GAUGE 


Reference 


Resolution adopted at Madras [Vol V page J<5) 


The Sub Committee for the metre gauge submitted a drawing of the arrangement pro- 
posed for the I ose pipe coupl ng on the metre gauge 


Resolution adopted 


The Committee notice that the length of hose pipe in the proposed metre 
gauge connection is not the same as adopted on the 5 ft 6 in gauge Reasons 
for adopting this length were gnen in paragraph 13 of the report of the Sub- 
Committee, Vol II, page 51 

The Sub Committee for the metre gauge should therefore rccons der their 
proposal 
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WORKING OF THE BRAKE 


Reference. 


Secretary’s letter No C 96, dated 10th August 1894 (ietf page 194. tn this Volume). 


Abstract of replies received to Secretary's letter No C-96 — 

The Eastern Bengal, East Indian, Great Indiato Peninsula, North Western and Oudh 
and Rohilkhand railways report that the brake has worked most satisfactorily, nearly 
all failures or delays being due to the inexperience of the staff, or to obstructions on 
the line 

The Bombay-Baroda and South Indian railways report that the brake has only 
recently been brought into use 

The Bhavnagar-Gondal, Bengal-Nagpur, Burma, Indian Midland, Nizam’s State, and 
Southern Mahratta railways report that the brake is not in use on their lines 

Mr Pearce expressed the opinion that the question should be referred to the 
vacuum brake sub committee 

The following railways have not replied — 

Bengal and North Western, Madras, and Rajputana-Malwa railways 


The Locomotive Superintendent, North Western railway, reports — 

1 I may state that most of the delays put down to the brake were due to the inexperi- 
ence of the staff It cannot be expected that thousands of ignorant natives will at once 
do the right thing, and even with European tram staff, there is a good deal to learn , the 
enginemen do, I believe, understand the brake 

2 Another difficulty on the North Western railway is that on the whole of the hue, 
from Kurrachee to Peshawar and GUaziabad, there is not a single examining pit and it is 
all but impossible to expect that the brake can be looked after properly when men can 
only examine it by crawling on their bellies under the vehicles, and as we have a good 
many bogies, only a thin man can get in There is an objection held by our Manager to 
a pit on a platform siding but it is the only place for it on a through running train, and 
if not more than 2 ft to 2 ft 6 in deep from rail lex el, I see no objection the East 
Indian railway have actually put them in at Delhi Allahabad, etc. 

3 The brake is and always has done xery well andgixen satisfaction and the only 
point in which I see danger is its use on mixed trams where the proportion of unbraked 
wagons is so great that it is likely to lead to disastrous results I am of opinion that a 
rule, such as is in force at home, should be introduced here, us, that the number of 
unbraked xehicles shall not exceed a fixed proportion, say one third As it 11 we may 
haxe 20 loaded wagons, gross say 400 tons unbraked, and 5 to 10 braked carriages, gross 
60 to 100 tons 

The Locomotue Superintendent, Great Indian Peninsula railway, reports that 375 61S 
miles were run by trains fitted with the continuous automatic xacuum brake on his railway 
during th- 6 months ending June 1S93 with no cases of failure, or partial failure, to s*op a 
tram when required 
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2 There were, however, 11 cases of small delays reported, of which two only exceeded 
S minutes The delays in the aggregate amount to one hour and twenty four minutes only, 
and they are very trivial when compared with delays which result from other causes in 
ordinary train working Six of these cases are reported to have been caused by the 
neglect ot servants these were suitably taken up at the time The delays attributable to 
failure of material were chiefly due to India rubber hose pipes and washers ha\ing perished 
with the climate 

3 None of the cases point to any serious defect or deficiency in the brake apparatus, 
and it will be noticed that no delay or difficulty was experienced on the Ghaut Section 
between Lonauli and Kurjat 

4 The general result of the half year s working has been, in his opinion very satis- 
factory, and the tram staff have every confidence in the brake as a reliable and efficient 
means of stopping their trains 


The Locomotive Superintendent, Eastern Bengal State railway, states that the conti- 
nuous automatic vacuum brake has been in use since 1888 on the standard gauge and from 
the fiist halt of the current year on the metre gauge portion of his railway 

2 The number of engines and rolling stock fitted with the brake for the standard 
gauge up to the present time is 15 and 104 respectively, and the number of vehicles sup- 
plied with train piping is 31 the number of engines and vehicles fitted on the metre gauge 
is 4 and 59 and the number supplied with train piping is 7 

3 There has been no failure on record of these brakes since the r introduction on his 
line, and the actual working of them generally has been most satisfactory 

4 He notes the number of failures of the brakes on other railways using them as 
shown in table II of the enclosure referred to and agrees that the question of what steps 
should be taken to reduce such a number might with advantage be discussed at the next 
meeting 


Resolution adopted 


The Committee as a body consider that the brake is working satisfactorily 
They would draw particular attention to paragraphs 2 and 3 of Mr Sandiford’s 
report 
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SUBJECT No. 12. 


An efficient system of communication in trains suited to the conditions of 
railway working in India. 


Resolution adopted at Madras [Vot. V, page 59). 


No reports were received from the Sub-Committee. 


Resolution adopted. 


That the attention of the Sub-Committee be invited to the resolutions adopt- 
ed at Madras, as well as at previous meetings. No report on the subject, as a 
whole, has yet been laid before the General Committee. 


Side-chains for Winter's system. 


The Metre Gauge Sab-Committee for carriage* and wagons submitted designs for these, 
see pages 65 — 66 and plate XXXVI in this Volume. 







Business Transacted, 1894. 


87 


Lighting Railway Carriages —Subject 13 — Both gauges. 


SUBJECT No. 13. 


Improvements in the lighting of railway carriages, and the plant , fittings 
and appliances required for the same. 


Mr. E. B. Carroll presented the following report on behalf of the 5 ft. 6 in. gauge 
Sub-Committee 


The Sub-Committee agrees that there can be no report of results worth having at 
present, and I submit the following brief statement of the progress of gas lighting 
on the leading railways, which may be inserted in the proceedings as before 


E. I. R. 
N. W. R. 


G. I. P. R. 


Madras R. 


... Now have gas on all mail trains. 

... Not yet decided to Introduce gas, or make any change 
in the present system of lighting. 

.., Fittings for gas have been received, and the work is 
now in hand. 

«.■ Materials and fittings for Pintsch’s gas expected this 
year. 


B. B. &. C. I. R. 


Materials and fittings for Pintsch’a gas expected this 
year. 


I. M. R. 

E. B. S. R- 

B. N. R. 

O. & R. R. 

N. G. S. R. 


... Fittings for Pintsch’s gas indented for. 

... Has decided to use Pintsch’s gas. Sanction to ex- 
penditure is awaited. 

... No steps taken to introduce gas. 

... Has decided to use Pintsch's gas, but indents for 
material have not yet been sanctioned. 

... Nothing yet decided ; two carriages are fitted with 
gas which is obtained from the Great Indian Peninsula 
Railway. 
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Lighting Railway Carriages — Subject 13 — Both gauges 


The Metre Gauge Sub Committee reported that no definite progress has been effected 
n metre gauge railways since the meeting of the General Committee in December last 

2 The present position on the several metre gauge lines is as follows — 


M. R 

Estimates for the introduction of Pmtschs system of 
lighting by oil gas were submitted in 1891, but have not 
yet been sanctioned 

B S R 

It has been practically decided to adopt Pintsch s system, 
and estimates were submitted some months ago 

M R 

Estimates for the introduction of Pintsch s system have 
been called for, and are under preparat on 

G ) P R 

, No alteration has been made in carnage lighting arrange- 
ments during the current year 

I R. 

No steps have been taken since last meeting 

& N W R 

Using castor oil , no present intention of making any 
change 

S R 

Using petroleum of 250° flashing po nt which affords satis- 
factory results 

IIUBLt , 

J J Adler 

November 1894 

C E Cardew 


C P Whitcombe 


The Comm ttee inspected the apparatus for the manufacture of the gas at the Howrah 
workshops The use of gas on the East Ind an railway had so far given complete satisfac- 
on The amount of light is far greater than with the old oil lamps, even when the latter 
re properly trimmed and the gas can readily be lowered by the passengers when not 
squired and turned up or down by the guard without delay 




Business Transacted, 1894 


89 


Rules for Carriage Examiners — Subject 14 — Both gauges 


SUBJECT No 14 


Rules for the guidance of Carriage Examiners at Junction Stations a nth 
full instructions on the following subjects — 

(<x) The standard dimensions material , design &c for such parts of each class 
of vehicle as it may be the duty of the Carriage Examiner to inspect 

(i) Standards which are absolute and admit of no exception 

(f) Standards in regard to which exceptions are permissible and to what extent , 
under what conditions and subject to what restrictions these exceptions may 
be passed 

(d) The assessment of the value of repairs done on stock belonging to foreign lines 


Reference 


Resolution adopted at Madras ( Vol V, page 62) 


The Sub Committee submitted a final draft of the ml“s also a precis of objections 
raised by Locomotive Superintendents with opinions of the Sub Committee on the same 


Resolution adopted 


1 That the following draft, as amended by the General Committee, be ac- 
cepted as a set of rules concerning the interchange of coaching and goods stock 
at junction stations, to form a basis for rules for the guidance of Carriage 
Examiners at such stations 

2 That the Sub Committee continue their labours, and prepare a set of 
rules for the guidance of Carriage Examiners, which shall contain descriptions 
and drawings of the gauges to be used by them 
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Rules for Carnage Examiners — Subject 14 — Both, gauges 


RULES CONCERNING THE INTERCHANGE OF 
Coaching and Goods Vehicles at Junction Stations 
to form a basis for 

Rules for Carriage Examiners at such stations 


/. /titles adopted by the ftailvay Conference of iSSS and tSp j, 

(a) So soon as the rolling stock of any railway passes into the custody or posses- 
sion of an> other railwa), such other railway shall be responsible for all 
and ever) contingenc) that may arise from the use of such stock while it 
remains in its possession Except that, if the contingency is clearly trace- 
able to defect of material or workmanship, the actual repair or reptace- 
ment of the vehicle in which there was such defect but not of an) other 
\ chicle or any other consequent damage, shall be at the expense of the 
parent railwa) 

(4) Th cost of repairs arising from ordinary wear and tear shall always be borne 
by th** parent railway, but in cases of palpable damage (such as dropping 
htw) weights into wagons and so damaging the bottoms, neglect of greas- 
ing or Oiling, and other similar neglects), and m all cases of accident or 
collision the cost of repairs shall, except as provided in clause ( d ) of this 
regulation, be borne by the railway in whose custody or possession the 
stock mov be at the time the damage occurs 

(c) \t claim fo (he cost of repairs shall be \ahd unless made within three months 
of the date at which the repairs are completed 

(</) The cos* of repairs to an) \ chicle damaged, which does not exceed ten rupees, 
shall be paid b) the railway which carries out the repairs 

(r) No cl a>p" shalll>e male for th<* freight of material sent for repair of damaged 
stock, nor for the haulage and mileage of wagons earring damaged stock 
ta k to the parent railway, but such wagons shall be subject to ordinary 
demurrage charge* 

3 \ eh ct"s ahal! 1 e delivered in good running order and returned in the sane general 
can 1 • ca a* w' en accepted 

3 V cartel ir»fec' on of each \eh etc must b" mde at the junction station by the 
Cj I xa*~ne*s r 1 tl " railwa)* concem"d, a re‘urn on th" form prescribed (pi/c 
Apf"C • t A, pa-" 9O. with »M defee's r ted, being furnish'd for every train passing the 
j -"■» r * M trt.rss s’ c„U te sa’ — ttrd where no defects arc ro'cd 
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(g) Loose cracked or broken 

(A) W era or turned too thin, 1 1 , below the d menstons entered aga n*t 6 (g) 
nod 6 (*) 

(i) Excessive! v% ore on tread tt more thin inch (rtjf Atftnlix Q 

( j ) Sharp or th n tfsrge*, loss than ( fneh («i< AfftHdix C) 

(t) Hating Pit ph«t exceeding y inches in length or fcidth on 5 ft < 5 1 «. 
gauge or 3 inches on metre gauge; 

(0 Pert or cracked 

(m) Journals « ore too small, » e , less lhan pfrm 5 "Lie tinder paragraph 6(i) 

(is) Broken or weak, so ns lo perm t flange or wheel to come * lh n j inch of 
bottom of wagon when stand ng 

(o) Attachments excess iel) worn. 

(/>) Springs broken 

(p) Cotter*, nut ors «pl t p ns mi s ng or defective 

(e) Draw bars excess vej> worn, for S fu 6 in. gauge, or below ij inch 
diameter for metre gauge 

(s) P/ns, shackles, links or hooks of coup! ngs, worn j these should be 
condemned if less than I inch atony wear rgpart 

(/) fwits washers or spl t p ns at the ends of the pms or screws missing, 

(u) Cha n or screw for secur ng hook defect ve. 

(t) Blocks worn nut 

(t») Levers blocks pm or gear requ ringadjustment 
fsj Brake screw or nut worn out or unserviceable 

8 The principal defects rendering vehicles objectionable lor the corn ejance of passen- 
gers or goods are — 

(£r« f iw n ) 

(»> Leaks toofs or tanks 
(4) Dirty corvfiwn. 

(r) Cushions dirty or damaged 

(I) Windows shutters or the r fit ngs defective 

(/) Doors or door faster ngs defective 

9 Lneven loading can be detected sometimes by the appearance of the load, some- 
tine* by the difference In the heights of 'vehicle ends Overloading can best be detected 
by the appearance of springs incases open I o doubt s eludes should be passed oicr the 
weigh bridges 

»o TV attention of the Station Master concerned slould be directed to any vehicle 
wh ch is brevenly loaded or overloaded in order that the lord may be adjusted or re- 
duced Particulars of such cases should be entereJ in the damage returns 

It firs* an 1 second class carriages if occupied svfrn passing junctions, should not 
V exa—neJ ia»lde, to the discomfort and annoyance of passengers , nor can forse- 
boxes if f J<*i «« th horses or cattle be inspected internally fn such cases a note to the 
r rt rrt that a vel cl" has not been ekarn ned should be made on the examination report, so 
that 03 return to the parent hne Internal defects may not be charged for 

ts In a'l eav*-* of foreign stock stfffrJ for repa rs the f’rm giren as Appendix D 
fpage j*) rie«* be f i-ltipanJ fu>ni»led«t the end of each week to tl e Locomotive or 
Carr* "IT * J ~pen‘ , te*~’*-ist of the Jt«* ererot eg the rq sirs 

tj Pattlcu'irs rf nay s’ t St rrpurs dane to f»re pn s'ocV On tfJitt should 

peyr f bt *e 1 ia da-age retufe 


Dr<1» nt it ijir gtjr - 


CcufUtgi — 


ft in ft-. - - - 
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14 No extensive repairs of foreign stock must be executed by Examiners, but only 
su fficient to enable v chicles to run back to the parent line 

15 Any foreign stock arming at other than interchanging stations with damages 
that will probably take more than six days to repair, must be handed over to the Traffic 
Department for return to the parent line Should such damages affect the safe running 
of the stock the Carriage Examiner must of course take the necessary steps to make 
the vehicle fit to travel before handing it over to the Traffic 

16 Repairs arising from ordinary wear and tear, such as changing wheels for thin 
tires, replacing axle boxes brasses or other fittings, should not be executed if the Examiner 
considers the vehicle fit to run back to the parent line 

17 In cases where wheels springs, axle boxes, brasses or other fittings require to be 
changed, the materials must if not m stock, be telegraphed for In asking for materials 
full particulars should be given, and also the numbers of the patterns if any 

18 Materials for the repairs of vehicles on foreign lines will be kept at different 
junction stations as agreed upon by the several railways from time to time — See sample 
list in Appendix E, page 99 

19 In cases of collision, accident &c , in which foreign vehicles are seriously damag 
cd, the debris must be immediately loaded up and despatched to the owning company, 
advice being sent to the Locomotive or Carriage Superintendent of the line on which the 
accident has occurred 

20 All broken or damaged materials belong ng to foreign railways should be returned 
to the owning railway through the Examinee at the nearest interchanging station 

21 The attention of the Station Master and Guard should be called to any screw 
couplings not tightly coupled up 

22 Wagons are not to be lifted when loaded, bu*- the Traffic Department should be 
asked to tranship the contents An exception to this rule may be made in cases where 
tb“ total load in a wagon does not exceed one fourth of its carrying capacity 

23 When lifting vehicles or examining axle boxes, particular care is to be exercised 
in the examination of journals if any defect is noticed the vehicle must be stopped and 
such further action taken as may be requisite 

24 All damages must be at once brought to the notice of the Traffic Staff, and, in 
case it should be necessary to cut off a vehicle advice must be sent to the Station 
Master concerned on the form show n in Appendix F , a second copy of this form must 
be filled up and sent to the Station Master when the vehicle is repaired and ready to be 
returned to the Traffic 

25 When any deficiencies or damages are discovered in vehicles, caused apparently 
by theft or through mischief, Examiners should at once give notice to the Railway Police, 
and should also inform the Station Master and Guard concerned 

26 A schedule of prices to be charged for damages done to vehicles by passengers 
or troops is gn en in Appendix G, page 101 

(a) Should any damages occur, the cost of »h eh is not included in th s schedule, the Exam ner 
shou! 1 assess the value in conjunct on with the Station Master 
On arrival of tra nscomey ng troops at term nal junction, halting or Guards changing 
slat on«, ihe damages should be noted * about de.ay and b rough t to the notice of the 
Guard and Station Master 

27 A schedule of rates to be charged for repairs to foreign stock « given 10 
Appendix H, page 104 
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APPENDIX A 


Railway. 

No 

Return of damaged vehicles < 

Station, 

.189 


We have examined the following trains this day, and find the undermen- 
tioned vehicles damaged — 



(Note — This form is in quadruplicate No / to It retained by the Carriage- 
Examiner No 2 to be handed to the Station Master No j to be <ent to the Carnage 
Superintendent of the home line and No 4 to the Carnage Superintendent of the Rail- 
way owning the damaged vehicle ) 



. Carnage Examiner,. Ry {examining), 

. Carriage Examiner, Ry (owning) 


Tliis return must be sent in daily and all trains whether or 

■^Railway must be entered herein If there are no damaged vehicles, "Nil 1 must be entered 
against the tram 
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APPENDIX B 


Diagram of nnxtmum moving dimensions — 5 ft 6 in gauge 





[Oft 6 m 

I 

NOTE -3*om a&etgPit of 4ft4 m a-6ove 

latC fevel to ct of 8^ 3* w a&ove 

tail Cfivet Ifvc wvbttv outsvie fot- -t <\e 
toDij of a eoacfuwij ol ijoo&s vefucCe 
muot wot exceed 8?* ao sfioww on t/»w 
diacjtam. — ^Doot- -fiaw&Cea fvawdfctuPo 
Camps cuu) otti* z uatated fittings alio lh* 
outside iw tfic case of a goo^> 

vc&icCe awi> tfie projecting window mtfie 
case of a Crnke-vciH, may extend teyovu) 
tfie 6o3y of tft« vefuefe up to a maximum 
widtA ovtz att of (OP* 6 l " wPucft must wot 
£e exceeded vwdez cuttj cucwmslancei 

I 

gA o m - 





! T 


• T? nt S* 
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APPHNDIX.B-I 


Diagram of maximum moling dimensions —Metre gauge 


I 

i ; 
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APPENDIX C 


Limits of sear for Wheel Flanges. — Both gauges. 

The hitched line shows how thin flanges may be worn, provided the edge Is round 
ar»J not Ititfe edged 



Limits of near for Tread of Wheel. — Beth gauges 

Maximum tread wear shown hitched. 
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APPENDIX D. 


No— 


.Railway. 


Return of Foreign Vehicles i c faired at— 
Week ending 


_ Station , 


_ 189 


Date 

stopped 

Date 

repaired 

and 

Traffic 

adrised 

Number and Wind | 
oi Vehicle. 

Owning 

Company 

Nature of repa rs executed 
and materials used and 
labour expended 

Remarks as to how, when, 
and where damaged, 
and from what cause. 




1 

i 

i 



TM» form 1* la be filled up weekly, for week ending Saturday midnight, and forward'd per first t'aio to the 
oSco of the Carriage and Wagon Superintendent. 


Carnage fcr Wagon SufJt. 


Foreman. 
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APPENDIX E. 


Sample List (pro formi) of 

Spare Gear for Repairs of Foreign Stock kept at Junctions 


Owning Railway 

Junctions at which 
gear is kept 

List op Gear. 

Number of 
parts kept. 

Description 


Raichur 

4 

M R C axle boxes. 


i. 

3 

M R axle-boxes 


M 

3 

Springs for passenger vehicles 

Madras Railway 


4 

Do for goods \ehicles 

M R C axle-boxes 

Wadi 

2 


„ 

I 

M R axle-box 


.. 

I 

Spring for passenger sehicles 



3 

Spr ngs for goods \ ehicles 


Ra chur 

3 

Axle boxes 



3 

Springs for passenger vehictej 

Great Indian Pemn 

.. 

6 

Do for goods vehicles 

sula Railway 

Itarsi . 

4 

Axle boxes 


„ 

12 

Springs for goods vehicles. 


„ 

6 

Do for passenger \ chicles 



Ac 

Ac &c 


Not* — L st» in * form amUrtolhs ixmple to b« filled op from time to tims and wbmtled bj and to tlemwil 
ji | «aji concerned for rscord and for information of Carr a£e Eiam airs and others. 
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APPENDIX F. 


Railway 


Returns of % eludes cut off trams as unfit to run or rc-tssued to Traffic as fit to 
run 


The Station Master 
Please note the follow mg vehicles 


189 . 
Station 


are now un fi for use . 

fit 


No 

Dejer ption 

Owning Company 

Remarks 


! 

1 

1 

: 

1 


Carnage Examiner, 
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APPENDIX G 


Schedule of charges for damages to vehicles 
by passengers or troops volute travelling by rail-may 


| Rates for 
I S ft 6 "• gauge 


PASSENGER VEHICLES 
Door Of carnage destroyed— 

F rst class s de 
, end 

Second class s de 


Ddor of carriage seriously damaged— 
F rst class side 




end 

Second class s de 


Door of carnage si ghtly damaged— 
F rst class s de 
end 

Second class s de 


Door ol lavatory ser ously damaged 
, si ghlly damaged 

Door fittings— 

Cap for door handle 

Catch for si d ng door brass .. 

Door stop leather 

Door stop leather * th staple brass 
Escutcheon for door lock brass 
Handle for carnage door brass 

« ith lock and plate _ 

H nge for carnage door brass top and m ddte 

„ , bottom for turn under body 

Hooks and eyes bra s long — — 

„ . short — . — - 

Latch foe la valors door — . — . — 

Latch hand e and pa e for d no — — — 

Nut door hand e — 
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APPENDIX F. 


. Railway. 


No - — 

Returns of vehicles cut off trains as unfit to run or re-issued to Traffic as fit to 
run. 

- .... .189 . 

The' Station Master Station. 

Please note the following vehicles * 

. . are now - for use . 

fit 


No. 

Description 

Owning Company. 

Remarks. 




1 


Carriage Examiner. 
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APPENDIX G 


Schedule of charges for damages lo vehicles 
by passengers or troops subtle travelling by railway 


Item 

Description 

Rates for 
<5 ft 6 n. gauge 

Ra es for 
metre gauge 


PASSENGER VEHICLES 

Rs. 

A 


Rs 

A 

P 


Door of carnage destroyed — 







X 

F rst class s de 

4o 

0 

0 

3° 


0 

2 

, end 

- 



20 

0 

0 

3 

Second class s de 

30 

0 

0 

30 

0 

0 

4 

end 




20 

0 

0 

S 

Th rd class side 

18 

0 

0 

20 

0 

0 

6 

end 




IS 

0 

0 


Ddor of carnage senOusly damaged— 







7 

P rst class s de 

30 

0 

0 

20 

0 

0 

8 

» end 




13 

0 

0 

9 

Second class s de 

18 

0 

0 

20 

0 

0 

10 

end 




«3 

0 

0 

ii 

Th rd class s de 

12 

0 

0 

»3 

0 

0 

12 

end 




10 

0 

0 


Door of carnage si ghtly damaged— 







»3 

F st class sde 

10 

0 

0 

8 

0 

0 

.4 

end 




5 

0 

0 

*5 

Second class s de 

8 

0 

0 

8 

0 

0 

16 

end 




5 

0 

0 

*7 

Th rd class s de 

6 

0 

0 

5 

0 

0 

18 

end 




4 

0 

0 

19 

Door of lavatory ser ously damaged 

12 

0 

0 

8 


0 

20 

si ghtly damaged 

5 

0 

0 

3 

0 

0 


Door fittings — 







21 

Cap for door handle 




0 

4 

0 

22 

Catch for si d ng door brass 




1 

0 

0 

23 

Door stop leather 

0 

8 

0 

0 

4 

0 

24 

Door stop leather w th staple brass 




0 

12 

0 

as 

Escutcheon fot door lock brass 




0 

3 

0 

26 

Handle for carr age door brass 

2 

0 

0 

2 

0 

0 

27 

»"th lock and plate „ 




3 

0 

o 

23 

11 nge for carnage door brass top and m ddle 

1 

S 

0 

1 

0 

0 

29 

„ bottom for tom under body 

- 

- 

- 

3 

8 

0 

30 

Hooks and eyes brass long .. 

1 

0 

0 

1 

0 

0 

31 

„ short — 

0 

8 

0 

0 

8 

0 

3* 

Latch fop lavatorv door . M M 

l 

0 

0 

l 

0 

0 

33 

Latch handle and pla e for d tto _ — . „ 

2 

0 

0 

2 1 

0 

0 

34 

Nut door handle 

- 

- 

- 

0 1 

4 

0 
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Item 

Description 

Rates for 

5 ft 6 n gauge 

Rates for 
metre gauge 



Rs 

A 

P 

Rs 

A P 


Lamps and fittings for 0 1 — 






3a 

Lamp glass broken 

2 



2 

0 0 

.,6 

screen damaged 

1 


0 

„ 


o7 

r ng or rod 

0 

8 

0 

O 

8 0 

33 

catch 

0 

8 

0 

0 

8 0 


C From 



0 


0 0 

39 

Lamp reflector damaged , i 







(.To 

4 

0 

0 

4 

0 0 

40 

Lamp shade damaged 

3 

0 

0 

z 

0 0 


Lamps and fittings for gss — 






4i 

By pass or regulator handle 

4 

0 

0 

4 

0 0 

4J 

Globe broken 

3 

0 

0 

3 

0 0 

43 

Pendant 

S 

0 

0 

5 

0 0 

44 

Shade 

1 

0 

0 

1 

0 o- 


Lavatory fittings— 






4o 

Cha n and plug for wash hand bas n „ 

1 

0 

0 

0 

8 0 

46 

Cock water brass broken 

3 

0 


2 

8 0 

47 

Commode cover 


0 


X 

0 0 

4S 

Coup! ng for lead p pe 




1 

0 0 

49 

Look ng glass bro en 

10 

0 

0 

10 

0 

5° 

P pe for ater supply lead per foot 

1 

0 

0 

I 

0 

5 

Washhand bas n glazed earthen are 

22 

0 

0 

20 

0. 


Sea s and Cushions — 






52 

Cane back damaged 

2 

8 

0 

2 

0 

53 

Cush on one destroyed isttass 

50 

0 

0 

5° 

0 

54 

2nd X 

30 

0 

0 

3° 

0 


r From 


0 



0 










r 5 

0 

0 

15 

o- 


Top bed fitt ngs— 






56 

Bed rest bracket of ambulance 

1 

8 

0 

1 1 

0 

57 

hang ng tha r. 

1 

0 

0 

1 

0 

S3 

hang ng hook 

0 

8 

0 

0 

0 

59 

Spr ng rest brass for top bed 




2 

0 

Co 

Stop bracket , 

1 

0 

0 

X 0 

0 

61 

Strap w th buckle 

0 

9 

0 

I 0 

0 


Miscellaneous fittings — 






Ci 

Dots brass 

1 

0 

0 

0 12 

0 

63 

Bracket and 1 It ng table 

6 

0 

0 

5 0 

0 

64 

r nger l ft of shutter or Venetian brass « 

0 

8 

0 

0 4 

0 
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APPENDIX G — c otic Id 


hem 

Desc*tmo\ 

Rates for 
5 ft 6 in. gai 

Rates for 

ge. metre gauge 

- 


Rs 

A 

P Rs 

A P 

65 

Hat peg brass . ... 

t 

0 

0 1 

0 O 

66 

Hinge butt ord nary , 

0 

8 

0 0 

8 0 

*7 

Net, bat rack, destroyed , 

5 

0 

0 3 

0 0 

68 

» >1 u bracket, broken . 

2 

8 

0 2 

0 0 

‘0 

Panel, wooden, broken . , 

3 

0 

0 2 

0 0 

70 

„ iron, small, damaged 

1 

0 

0 : 

8 0 

71 

„ , large „ 

5 

0 

0 5 

0 0 

7a 

Pillow, leather, lost 

12 

0 

0 8 

0 0 

73 

„ „ damaged 

5 

0 

0 2 

8 0 

74 

Shutter damaged , « 

4 

0 

0 2 

0 0 

75 

„ of upper window 

3 

0 

0 2 

0 0 

76 

Socket for net rod 



0 

6 0 

77 

Studs for w indo v straps , 



0 

4 0 

78 

Top I ghts, small, in 2nd class 

3 

0 

0 1 

O 0 

79 

Venetian or shutter bar broken 

0 

8 

0 0 

8 0 

80 

„ „ frame 

3 

8 

0 3 

0 0 

81 

Wmdov glass plain foristand 2nd 

6 

0 

0 5 

0 0 

81 

„ „ ground, for , , 

6 

0 

° 5 

0 0 

83 

, , tinted for „ 

6 

0 

0 6 

0 

84 

» H pla n, for 3rd class 

5 

0 

0 3 

0 

85 

„ strap leather, long 

3 

0 

0 2 

0 

86 

,, , , short 




0 

87 

, 1 ft leather 

1 



0 


Other Vehicles— 





ES 

Breast bars in co\cred goods 

5 

0 

3 

0 

Sp 

Door sunshade canvas 

2 

0 



po 

Flap door board, cov ered goods . 

5 

0 

2 


9i 

Horse box end panel , ,, , 

8 

0 

6 

0 

92 

„ padd ng damaged 

5 

0 




( from , 




0 


•• « 4 






(.To 



to 0 

0 

9t 

„ s de shutters _ 

3 

0 

2 8 

0 

95 

„ stall post 

8 

0 

4 ° 


96 

Label boards lost • 

3 

0 0 

2 0 


97 

Part t on boards in trucks 

2 

8 0 

2 0 

0 

9S 

Padlock and key ■ 

2 

0 0 

2 0 

0 

90 

Trough s in catt e trucks 

6 


4 1 0 
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APPENDIX H 


Schedule of rates fo f repairs to stock belonging to foreign lines 


Item 

Description 

Rales for 

S It- 6 m. gauge 

Rates for 
metre gauge 

9|| 



Rs 

A 

P 

Rs 


nj 


^jcte boxes steel, complete with fftt ngs 

each 




to 


M 


, w thou t fitt ngs 





>5 


H 

£B 

, C J complete r th fitt ngs 

. 

9 

0 

0 

9 


H 

SB 

„ w thout fitt ngs 


5 

0 

0 

6 


0 

Wm 

Bear ng spr ngs wagon 

* 

20 

0 

0 

9 


0 

mM 

carnage 

- , 

30 

0 

0 

18 


0 

SB 

Buffer springs lam nated „ 

» 

3° 

0 

0 

6 


■ 

mm 

Buffer and draw ‘pnngs solute 

, 

6 

0 

0 

5 


1 

IB 

Buffer plungers , 

. 

j6 

0 

0 

4 


I 

iff 

Buffer cases 


12 

0 

0 

5 


1 

H 

Wheels and axles 

per pa r 

230 

0 

0 

*40 


1 


Brass work 

per cwt 

125 

0 

0 

120 


K 

13 

Wrought iron n ork 

. 

25 

0 

0 

25 


K 

14 

Cast ironwork 

# 

10 

0 

0 

9 

0 

0 

*5 

D opr, First class s d e 

each 

45 

0 

0 

30 

0 

0 

J6 

„ end 

» 




20 

0 

0 

V 

Door Second class s de 

n 

3° 

0 

0 

30 

0 

0 

iB 

, end 





20 

a 

0 

*9 

Door, Th rd class side 


18 

0 

0 

20 

0 

0 

20 

end 

. 




‘S 

0 

0 


Door co'.crcd good ord oars 


37 

0 

0 




32 

, per set one «ide 





40 

0 

*> 

33 

Glass, common 

persq ft 

l 

8 

0 

1 

8 

0 

24 

Glass t nteJ, 0 ndow for tst ana and 

each 

7 

E 

0 

8 

0 

0 

25 

Glass r h te, w ndow, for tst and and 


6 

8 

0 

5 

0 

0 

26 

, 11 for 3rd class 


5 

0 

0 

3 

«> 

0 

*7 

\ vtietian shutter for doors „ 





4 

0 

0 

qS 

Shot trs wood „ 

~ 




3 


0 

29 

Timber teak includ ng labour per cube foot 


6 

0 

0 

5 

0 

0 


Cred is to be allowed 








30 

Brass scrap ». 

per cwt 

4° 

0 

0 





Cast ton scrap 


j 

4 

0 

I Curt 

nt 

00k 








of 

t ne 


Steel scrap . » 


2 

S 

0 

: retan ng 

the 







materi; 



3? 

\\ roughs iron scrap 


2 



! 
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Workshops — Subject 15 — Both gauges 


SUBJECT No 15 


The preparation of approved designs for Railway Workshops for different 
lengths of railway or conditions of traffic , showing in each case the leading 
dimensions and general arrangement recommended, with lists of machine tools 
required , and other information 


References 


Resolution adopted at Lahore (Vol IV page 5/, and Vol V, page 63) 

Note by Mr C E Cnghton on South Indian Railway workshops nt Negapatam {Vol 
V, page 129) 

Mr C P Whitcombe submitted a note on the Southern Mahratta Railway workshops at 
Hubll, with list of tools and plant therein (see page 198 in this Volume) 

Mr C E Cnghton submitted a note on the South Indian Railway shops with list of 
tools and phnt therein (see page 3 is) 


The Sub Committee for the metre gauge submitted the following report — 

1 It may be as well in the first place, to record the difficulty there is in deciding what 
is most suitable to recommend for Locomotive and Carnage and Wagon workshops, as 
■designs suitable for one locality might be altogether unsuitable elsewhere 

2 Economy both in first cost and in the current expenditure in the workshops after- 
wards depends to a large extent on the proper arrangement of the buildings and machinery 
at the commencement 

3 In arranging our block plan we therefore assume that the s te selected is on level 
ground, and for convenience we recommend that a standard size and form of roof for all 
buildings should be adopted Roofing made in spans of 42 feet is suitable for metre gauge 
workshops, so that any number may be combined for any site, and therefore the plan for 
the workshops is laid out in spans of 42 feet and the buildings can be added to at any time 
when necessary for the extension of the line The roof principals for such spans can be 
easily manufactured in this country from secondhand 40 lbs rails of 24 feet lengths 

4 In designing workshops for a small railway the methods wh ch obtain in larger 
•bops should not be imitated, as special tools which may be applicable in the one case 
and which iniohe considerable outlay at the commencement, will be quite oat of place in 
the smaller one Thus while in a small workshop the same wheel lathes may sene for 
the \ery different work of turning large dtwmg wheels and small wagon wheels in a Urge 
workshop separate lathes are set apart for each of these duties 

5 The block plan herewith submitted has been des gned for workshops to bold 10 
engines undergo ng repair at one time, and for the construction and repairs being under 
taken of 100 coaching and goods vehicles, ample room being also presided iu each case for 
largely increasing the accommodation 
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6. If the General Committee approve of the design for a workshop to accommodate 
10 engines at one time, the Sub Committee*wiI! submit recommendations as to details 
■of equipment 

7 The design submitted of the South Indian Railway erecting shop at Negapatam is 
recommended as an approved design for a budding of this description We also submit 
plans of the Southern Mahratta Railway workshops at Hubli, and of the South Indian Rail- 
way at Negapatam, together with lists of machinery employed in these shops and descrip- 
tions of them by Mr Whitcombe and Mr, Crighton respectively 

C. E Car dew. 

Negapatam, C. E Crighton (Representative). 

34th October 1894. C P WHlTCOMDE. 


A letter was read from Mr L E H Brock, the representative of the Sub Committee 
forthejft 6 in gauge, enclosing plans of certain existing railway workshops, and asking 
for further instructions from the General Committee on certain points 


Resolution adopted. 


1. That the block plan of workshops proposed by the Sub- Committee for the 
metre gauge be accepted as an " Approved Design ” (see plate XLV in this 
Volume) 

s That the section of the South Indian Railway erecting shop be published 
for information (see plate XLVI in this Volume) 

3. That the descriptions and drawings of the workshops of the South Indian 
and Southern Mahratta railways be published in part 111 ( see pages 198 and a/5 in 
this Volume), and that the Sub-Committee add a note pointing out any features 
in these arrangements which they consider either specially good, or in any way 
objectionable 

4 With regard to Mr Brock’s letter, the Committee point out that the ques- 
tions raised in this are the \ery ones on which they desire that a recommendation 
should be made to them, after full consideration, by the members of the Sub- 
committee, and refer the matter back to them for further consideration 
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Station Machinery — ■ Subject 16 — ■ Both gauges. 


SUBJECT No 16 


Station machinery, including all apparatus used for catering, fuelling and 
turning engines , repairing , cleaning, and examining running Locomotive and 
Carriage and Wagon stock, loading, unloading and •xctghing goods, shunting 
or transferring stock front one line to another , and starting , stopping or signal * 
ling trains. 


A.— STANDARD DIMENSIONS FOR LOADING GAUGE. 
Metre gauge 


It w as pointed out that as the height at sides for metre gauge vehicles had been 
increased from xoft oin to ioft 2 in by Government of India, P W. D, circular No 10 
Railway of 18th October 1894 (sec page 43) that the loading gauge should be increased 
accordingly from 10 ft 1 in to 10 ft 3 in. 


B— CARRIAGE EXAMINING PITS 


Attention was drawn to the resolution adopted at Madras (Vol V, page 64) and the 
resolution adopted at this meeting under subject 1 1 (page Sg m th,s Volume) 


Resolution Adopted. 


The Committee befoe that Railrvaj Administrations who ha\e declined to 
provide proper tumminE pits are not aware ol the serious tespoas.b.l.t, which 
they thercb) incur. 
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D— WASHING.OUT APPARATUS 


The correspondence printed on page 223 in this Volume was read In Mr Cardew s 
letter, he did not point out, as was explained at the meeting that, as a general rule 
the locomotive officer on open line does not suffer any inconvenience from the fact that 
these defects exist in the type supplied to new works because when he requires new wash- 
out apparatus he specifies the tvpe of hydrant he want* and generally makes the nozzles 
in his own shops It is when he takes ov era new length of open line from the construction 
department, that he finds the running sheds fitted by that department with this apparatus, 
the pipes leading to the hydrants generally leak and can only be got at by pulling up the 
floor, the hose couplings and nozzles have, in many cases, a different pitch of screw from 
those already in use, and frequently have to be scrapped and new ones made, which entails 
a waste of time and money 


Resolution adopted 


1 That the defects brought to notice by Mr Cardew in the old standard 
■washing'Out apparatus, which is still supplied to State Railways under construc- 
tion, are serious ones, and have been recognised as such for many jears past 

a His proposals for remedying them appear to be well adapted for attaining 
that object. It is, however, considered that the pan type of apparatus is now no 
longer required, as leather hose has been superseded by cam as or rubber, and 
a stand pipe is preferable to a pan 

3 It is therefore desirable that a drawing for a stand pipe for this purpose 
should be adopted as a standard, and the Sub Committees for workshops and 
station machinery are requested to collect opinions and drawings from Locomotive 
Superintendents, and select a standard for future use m all cases The selected 
drawing to be forwarded to the Secretary for submission to the Consulting En- 
gineer for State Radwajs 
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SUBJECT No. 17. 


General subjects not included tn any of the preceding ones 


A —THE FAILURE OF AXLES — IRON versus STEEL. 


Material for axles. 


Reference 

Resolution adopted at Madras ( Vol. V, page 66) 


The last paragraph of Sir A. Renders report of 3rd July 1894, circulated with theSecre- 
tarj’s letter No C-99, dated 27th September 1894, was read — 

‘‘I would note in respect to paragraphs 3 and 9 [of the Ajrnere resolution, Vol. 
Ill, pages 46 and 48) that we arc now ordering, exclusively, steel for our at'es, and 
that the breaking stress of the steel we use is full) one-third greater than that of the iron 
(Yorkshire) we used to send " 
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B —BREAKDOWN OR ACCIDENT RELIEF TRAINS 


Reference 

Resolution adopted at Madras [Vol V page 66) 


I he Sub Comm ttee submitted n set of rules and a list of tools also a p £cis of opinions 
on the same from Lotomative Superintendents and Chief Engineers 

Mr J E Berkley, member of the Sab Committee, suggested that tfie best way to 
obtain progress is that the present lis* be sent to the Secretary as a comprehensive list 
for breakdown or accident trains, and that it be optional for Locomotive Superintendents 
to adopt or mod fy the same 

Mr C P \Vh tcombe member of the Sub Committee replied as follows — I tl ink the 
best plan to adopt with regarl to the breakdown train papers is to submit them in the 
form of a memorandum to tl e General Committee for discussion at next meeting We 
shall then see if there is any probability of general agreement My own view is that the 
class C tram will lave to be cut out and the description of classes A and B modified 
15 ton cranes are not required for metre gauge railwajs 10 tons being ample, and jacks 
heavier than 10 tons are not wanted, but 1 have not gone into the matter with the other 
metre gauge men ben and on that account partly I recommend the subm ssionof a memo 
randum for discussion bj the General Committee instead of a report by the Sub Comm ttce 
which could not be regarded as embodying the vi*ns expressed by the representatives of all 
mlwajs The list of tools, etc, is 1 think, fairly complete but, as you remark some men 
will want a few addit ons and others will prefer to leave some out 


Resolution adopted 


1 That it is not neecssnr) or desirable to have an) permanent waj material 
or engineers’ tools be) ond those specified under Miscellaneous Stores ' in the 
breakdown tram An) thing required be) ond these can be collected and brought 
to site by the Engineering Department 

2 That on the metre gauge only one class of train is necessary, consist* 
mg of — 

i io ton crane 

t dumm) wh ch will aUo carry j vcking p ecr«, etc 
t rcl ef van ftted with brake to carry tools etc 

3 That with* this exception the following report and list of tools etc, be 
accepted and published for information onlv , i is not possible to draw up one 
list suited to the \amng requirements on all railwavs the lis therefore includes 
far more articles than arc hkcl) to be rece«sar) nan) one tram It is belcved 
that a complete list like this nil p'ove a useful gu d* ard prevent anv article 
which ishkeh to be requred being overlooked 
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Breakdown or accident relief trains for dealing with damages to 
rolling-stock 


Note —Two clisses of relief trains, A and B, appear to be necessary for dealing 
with damages to locomotiv e or carriage rolling stock These should he under the 
charge of the Locomotive or Carriage Superintendent and should generally consist of and 
be maintained as follows — 

Class A Train 

I 15 ton crane for 5 feet 6 nch gauge, or io ton for metre gauge, with dummj 
truck , 

I covered goods wagon , 

l open wagon, and 

x carriage of soectal design for accommodation of the breakdown gang 

The crane should be built to lift 15 tons on 5 feet 6 inch gauge, or 10 tons on metre 
gauge, and fitted with a curved jib to g ve as great a headway as possible, the jib being 
lowered down on to a dummy truck fo* running The dummy truck might be so arranged 
3S to allow of its carrying some of the packing or other breakdown g^ar 

The covered goods wagon should be fitted inside with lockers and racks for holding 
tools and fittings and supplied with a brake that coutd be wo-ked when n-cessarj from the 
inside of the van, so that it might, if required, be run at the tail ol the tram and be used 
as a brake van 

The open wagon should b- load-d with packing anJ other heavj material 

The carriage, the design of which would be approved hereafter should consist gen- 
eral!} of a compartment at one end fitted for the accommodation of the foreman or other 
person in charge of the partv, a large saloon compart nent in tl e middle with lockers to 
hold tools, etc , the tops of the lockers being arranged so as to form sleeping berths for 
the men, table in the centre a compartment at the other end op*nmg into the maul or 
centre compartment this compartment to be used as a kitchen and brake compartment 
and if necessar), a part of it to be screened eff for a latrine This carnage should be fitted 
\\ ith a brake 

Class B Train 

I covered goads van , 

1 op*n wagon and possiblv in some cas*s, 

X crane with dummj truck. 

The covered goods wagon to be fitted up g-n-ralh in the same manner as the covered 
goods 111 th* class A train excepting that the lockers might be a-ranged to form b*ds, a 
tough table being aUo f tted in the ruddle 

Gcnerallv if not air av«, an open goods wagon to hoM pack ng aid cH I<uvy 
material, should also be included m class B trains and, in ‘one ca«es it mat be a*r sab’e 
to also i*c!ude a crane, though as the c’ass B t*airs won J onlr be cs*d ia ca«es cf a i">r 
accidents 11 which it gen-ral 1 a curs that, owi’gto o v *r se**i !es, so—" of w'j b are 
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Breakdown or accident relief trams — Subject 17 B — Both gauges 


derailed being in tlic way, it mil probably not, in all cases be found possible to use a crane 
it is considered that jacks only would be found generally sufficient Probably if a crane 
is included it should be of the same capacity as the om m the class A train 

Each railway should possess one or more cla«s A trams located at headquarters or 
at the larger stations, a class B tram being located at each of the more important locomo- 
tive stations The numbers of each kind of tram and the distance from each other at 
which they should be posted will depend on lo-al circumstances, amount of traffic on the 
railway, etc , etc 

Each of these two trams should be equipped for dealing with accidents to rolling stock 
only, and, though a few platelayers tools might be included in the fittings, arrangements 
for dealing with damages to permanent way should be entirely independent and distinct 
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Tools and Gear to be kept m Accident Relief Trains 


NOTE,—-// is not intended that all the articles shown m tl is list should he mcltded in 
any one train 


Name of art cle 

t*» si »ia mu 

- 

Remarks 

Class A 

Class B 

Tools — Carpenters 




Adze* carpen ers No 

2 

1 


Augers ca pcnters screw as follows — 




a inches d ame er 

2 

a 


nch 

2 

3 



2 

3 


» 

2 

3 


I 

2 

3 


\ ~ 

2 

3 


1 

3 

3 


\ 

2 

3 


\ 


3 


A*es Amer can 

3 ' 



Brace and bts !tt 

1 

1 


Ch scls carpcnte s Trine as to lows — 




1 J inch No 

2 

3 


X 

2 

a 


\ k* - 

2 

a 


\ 

2 

3 


C inlets screw of s res 

6 

6 


Mai ets 

4 



Saws cross -Cut 6 feet - 

I 

* 


Saws hand ha ftp o° « 

2 

3 


Screw *dn er* 34 riche* long ~ - ‘ 

2 

1 


.... - - | 

1 I 

‘ 


'I 

* 1 

t 




Business Transacted, 1894. 


1 14 


Breakdown or accident relief trains^. Subject 17.B — Both gauges 



| Noi 




1 



Name of article 

Class A 

jciass B. 

Remarks 

Tools — Fitters’ ard Carnage Examiners’. 




Baskets, carpenters’ band, for holding fit ers’ tools while 
in use ... ... . ... ... No 

Bench with a vices, 6 inch jaw, comp'ete ... „ 

Braces, ratchet, 12 inches, with boring standards and 

6 

i 

3 

^Useful for prevent- 
j ing tods being 

1 trampled into the 
^ ballast and lost 

damps ... . . 1M ... „ 

Callipers, inside, to take C inch , M „ 

3 

I 

i 

i 


Do. outside, do 6 „ „ „ 

1 

i 


Chisels, chipping, flat, l* ... ... „ 

9 

6 


Do do J* ... „ 

9 

6 


Do , cross cut . ... ... „ 

6 

3 i 


Do , rod, small . . ... . . „ 

3 

2 


Do , do , large . ..... „ 

3 

2 


Do , set or bo lermakers’ . . , „ 

6 

3 


Drifts, steel, of sizes . . .. . ... „ 

13 

6 


Feeders, oil, hand, pint size . . „ 

3 

2 


Foot rule ... . . ... . „ 

3 

1 


Gauges, « heel, steel „ 

Do do f >r axle-guards , 

Grindstone with trough complete .. ,, 

Hammers, copper or brass 

Z 

1 

1 

3 

I 

I 


Da, lead . .. . „ 

3 

t 


Do , Hogging ... ... ... „ 

4 

3 


Do, xlrdgc .. .« .. ... „ 

4 

3 


Do , hand, Purrs' . .. „ 

13 

6 


Handle*, hammer, fitters’, *p*re ... m 

6 

3 


Do. do. sledge, do ... 

3 

3 


Do, f e ... ... ... ... „ 

*3 

0 


Hand »p hex, wooden... ... ~ 

(> 

3 


Needles, packing, of s res — — 

3 



Pinch bars ~ ... — — • - 

C 

3 


I*o!i*.h eg damps for \ ee* « ~ — pair 

* 

- 


Punches cet-tte - — -- — No. 

3 

-- 


Do. pm. of s re*, steel _ — — 

12 

C 


Do. rod, d x. do. — — — » 

c 

3 
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Name of art cle 

NCMi 
00* KT tt 

.... I 

*»U MB 1 

Class A 

Remirss 

Class B 

Tools— Fitters and Carnage Examiners- 

-corttd 


San hack for ron 

No j 


Shovels plitelajcrs 

3 

2 

Spanners assorted for nuts and bolts from }* up to a’ 



diameter 

3<5 

4 

Spanner* claw or box of s zes 

6 


Do tnonkej double 18* 

3 


Do do do 12* 

2 

2 

Do do do 8 

2 

2 

Tape measur ng 

1 


Tommy bars 

6 

3 

V ces hand 

» 2 


Wedges steel «sorted 

12 

6 

Tools— Smiths 



Amis smths ijcwt 

No 1 


Ch se s blacks ir h and sets assorted 

6 


Forge por able th bellow s or blow er attached 

. 


Hammers sledge 

3 


Tongs of s zes 

6 


Lifting Appliances 



Beams, t mber 12X11X8* 

No j 


12 XI 2 X6* 

- 6 

_ 

4 X 1 2 *X 6* 


6 

4 Xto XS* 

- 1* 

C 

4 xio*X3* _ 

- 13 

” 1 

a x io*X4 - „ 

- 12 

10 ‘ 

XIO XJ* ™ 

- 54 

4 

2 X 5 X 2 * — „ 

*4 

*4 

Wedges wooden 1 X 4 Xt[ _ „ 

- 24 

'* 1 
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Lifting Appliances — contd 


Blocks d fierential pullej, « h chain complete (Weston ), 
a ions No 

Blocks d (Terential, pulley, with cha n complete (We«tOn s) 

I ton , , 

Clocks double, galvan sed iron for 4* rope ,, 


Do snatch iron 6* diameter 
Crab, double purchase 

Jacks, trasers ng 20 ton hjdraul c, w th lei ers complete 
Do do. 15 ton screw, with bars complete 
Do carriage King do 

Ramps steel double 
Rope Manila 4J* 

Do do 4’ 

Do do 2’ 

Do or cha n, lal, w ith hook at each end 


| L filter jacks for 
) metre gauge 


Lan ps brake-\an 'iJe 


Do. do. sgnal t 
Match safrtj boves 


Mrs I gl t m. *rt' ; ' r o’ * l rr^rrvo r and ft 
\\ c » patrrt gas lampi w th 1 ink anj } a. *» 
\\ kV» lamp, is vTtrd to * u t l_-rp» »jst 
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I— 1 


Name of article 


H 


Remarks. 

Cooking Utensils, etc 


■ 

lb 


Basins, washhand, metal 

No 

2 



Buckets, iron, gahanised . 

„ 

6 

3 


Chatt es or pots, earthen 

Coffee pot, tin . . 

- 

12 

I 

6 

Stowed in frame under 
wagon and filled 
with drinking water 

Cooking pots, earthen* are assorted , 


12 

6 


Frjmgpans . 

.. 

2 

I 


Fork*, spoons and kn ves, each . 

„ 

6 

6 


Kettles iron 


a 1 

1 


Mussucks 


1 



Tin mugs 

.. 

12 

6 


Do plates 

M 

12 

0 


Towels . 

” 

6 

3 


Miscellaneous Stores and Tools 





Axle-boxes w ith brasses 

No 

4 

2 


Bars, iron, wrought — 





tl'dia. X 4' long 


2 



1 ’ „ X 

H 

2 



V X 6 


2 



i' „ X to' 

.. 

2 



V .. X to' 

.. 

2 

... 


1* „ X TO* 

- 

2 

~ 


Baskets, coolj, cane or bamboo 

- 

12 

0 


Beaters platelivtn', »nh handles 

- 

2 

1 


Bo ts, of sires, assorted - 

- 

too 

5® 


Box * th telegram forms genera! rules work rg 
t me-table, paper, envelopes ink, etc. •- 

. 

I 

■ 


Brooms country - — - 

bund e 

t 

- 


Buffers w th *pr ngs and boS* — — 

Na I 

4 

t 


Qi n, iron, l* — 

It | 

r> 

to 


Do. do. J* ~ — 

- 

y> 

>0 


Do. do. 1* — , —. — 

■ 1 

re. 

» 
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| g»txm stgmiD. 


Name of article. 



Class A 

Llass B 

Remarks. 

Miscellaneous Stores and Tools— eontd. 


■ 

I 


Chain, Shooks, of sizes ... ... 

... 

No. 


I 


Couplings, screw ... ... 

... 

.. 

11 

1 


Files, assorted ... an 


„ 

» 

12 


Flags, signal, with staves ... , H 




4 


Gauges, rail ... ... 

... 

Vf 




Glasses, gauge, spare ... m 


„ 




Hammers, keying ... ... 

... 

.. 

B 

l 


Lead, red ... ... 

... 

lbs. 

23 

23 


Do., white, moist ... ... 

... 


23 

23 


Medical appliances in chests (see list for contents) 


No. 

t 

I 


Nails, assorted 

... 

lbs. 

10 

10 


Nuts, of sizes, assorted 


Na 

50 

50 


Oil, coeoanut ... 


gals. 

5 

2 


Do, castor ... 


n 

5 

3 


Do , kerosine ... ... ... 


tins 

3 

3 


Do, linseed 

... 

gals. 


i 


Screws, wood, assorted ... 

... 

gross 

5 

3 


Do., coach, assorted ... , n 



50 

50 


Shackles, coupling, with pins and washers 

... 

No. 

4 

2 


Da, spring or harness ... ... 

... 

sets 

4 

2 


Signals, fog. In tin cases of 12 ... 

- 

No. 

*4 

13 


Soap, soft ... ... m 

- 

Ibs. 

5 

- 


Da, > eliow, washing, bar ... 

... 

Na 

t 

1 


Spring dips or plates with bolts, of sues 

- 

.. 

6 

3 


Split pins, assorted „ 

- 

gross 

1 

i 


Tallow ... ... _ 

- 

Ibs. 

to 

S 


Twine, assorted ... .~ ... 


bars 

3 

2 


Waste, cctton ... — 

- 

Ibs. 

5* 

s* 


Washers, iron, assorted M — . 

- 

Na 

200 

too 


Wire, trimming M ~ 

- 

roTs 

■ 

t 


Worsted, do. „ — _ 


band'rs 

t 

1 
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Niki 

CV.KTITT 

• ignasB. 


Name of article. 



Class A. 

Class B. 

Remarks. 

Miscellaneous Stores and Tools —contd. 

Chain, Shooks, of sizes ... ... 

No. 

6 

6 


Couplings, screw ... ... 

... 

„ 

4 

2 


Files, assorted ... ... 



1 34 

12 


Flags, signal, with staves ... ... 


,, 

6 

4 


Gauges, rail •>. ... 


.. 

2 

* 


Glasses, gauge, spare ... ... 


.. 

3 



Hammers, keying ... ... 

... 


2 



Lead, red ••• ... 

... 

lbs. 

1 23 

28 


Do., white, moist ••• ... 

... 


28 

28 


' Medical appliances in chests (see list for contents) 


No. 

I 

1 


Nails, assorted ... ... 

... 

lbs. 

10 

to 


Nuts, of sizes, assorted 


No. 

SO 

SO 


Oil, cocoanut » 


gals. 

5 

2 


Do, castor ... 


- 

5 

2 


Do., kerosine ... ... ... 

... 

tins 

3 

2 


Do, linseed 

... 

gals. 

i 

* 


Screws, wood, assorted ... 

... 

gross 

5 

2 


Do, coach, assorted ... ... 


„ 

5o 

50 


Shackles, coupling, with pins and washers 


No. 

4 

2 


Do, spring or harness ... ... 

... 

sets 

4 

2 


Signals, fog, in tin cases of 1 2 ... 

- 

No. 

U 

12 


Soap, soft ... m ••• 

- 

lbs. 

5 



Do., yellow, washing, bar 

- 

No. 

t 

t 


Spring clips or plates with bolts, of s-zet 

- 

- 

6 

3 


Split pins, assorted ~. 

“ 

gross 

I 

1 


Tallow ... ... ~ 

- 

lbs. 

to 

S 


Twine, assorted ... — ••• 


baPs 

3 

2 


Waste, cotton ™ ~ — 

- 

lbs. 

*5 

5* 


Washers, iron, assorted — — 

- 

No. 

200 

too 


Wire, trimming — 

- 

rolls 

t 

1 


Worsted, do. w. — 


bsrd’es 

1 

1 
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Contents of meaicine chests for Railway Accident Relief Vans 
(List drawn up "by the Surgeon General with the Goiernment of India and published 

-with Director General of Railways Circular No i, dated ist May iSgj ) 



Box No i. 


Centre Compartment 


* Carton 0 l 

4 lbs 

Under t n tray 


Compound l ncture of Benzo n 

t Ergot ne Bonjeau s prepared for hypoder 

t lb. 

Gauze ant sept c 

3>ds. 

** c mjed on 

/ dr 

Do spare 

6 t* 

Hydrate of chloral 

4 ozs. 

Pestle and mortar Wedge ood 4 ozs 

« 

Iodoform 

I oz 

Scales and veghts grans 

1 

Morph a hypodermc B P njectonof 

I 

* Sponge ant sept e 

6 

0 ntment of bor c ac d 

1 tb 

Do fine 

1 lb 

Op um n 1 gra n p 11 s 1 

130 No. 

Syringe brass ear 

1 

Collod um 

4 ozs. 

Do hjpodermc 

_ 1 

Brand s essence of mutton 

13 l ns. 

Tourniquets field 

6 

Carbol sed catgut 

t bot. 

Do screw 

4 

Clasp knife 

I 



Corkscrew 

1 

Right Compartment 

Add bor c 

Do carbol c pure 

8 01s 

1 lb. 

Dredger t n for odoform 

Inhalers eon cal coth forchoroform w 

l 

3 

t 

Measu e glass m n m 

Antisept c solul on n a bottles 

3 



Aromat c sp r t» of amtnon a 

8 ozs 

P ns paper .. 

1 

4 

Do. safet\ .. M 

I pkt 

Batley s Sedat ve (1 quor op > dat vuj) 

Chloroform 

I lb. 

Plaster adbes e 1 nch tape Erg »b J ^or^i tn. 

Solution of ammonia 

8 ozs. 

Sc ssors shop ... 

1 

Sp rrts of ether 

- 4 

S k ant septic protect! -c „ 

1 yd 

Sulphate of qu n ne in a-gra n pUs 

300 Nol 

S k ligature ^ « 

3 on. 

Tincture of op um .. 

s“ v 

S ethescope — ~ 

» 

T nctu e of pcrchlor de of ron 

6 rn 

Tub ng dra nage _ „ 

1 3d 

Bandages antisept c, open wove 

34 ozs 

la Drawer 


Bandages cal co, tnangu a Esmarch t 

m, I dot. 

Bandages of uti „ 

IS No. 

fjgatu-e flax ... 

~ 3 «*• 

Cloth sheeJ-g „ _ „ 

4 Jdi 

Artery fowp*, spencer Me 

~ 6 m 

1 Lft, bor»- m, m. ^ 

4 » 



Do. carbo-oed _ 

3 lb*. 

Left Compartment. 


Tow watp-c _ „ _ 

4 - 

Alum to pvrih local wa.er-tappl) 

m. » lb. 

L rii eaebed ly gocth „ 

G yds. 

Carbons e e r a'-mona _ 

~ t«l. 

\\ cb, »i*«*ert _ „ „ 

G tb*. 


• *ol CO tu ilxk Lit <i tb* i-rv e. $!»t» Or'*rta t -O l* pfMTj laeaT/ 

f „ mm -o h prdjsri Lo! - * 
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Brandy ... 

Basins, metal, dressing 
Iodoform, wool ... , 

Plaster, resin, spread 
Carbolised cotton ... 
Antiseptic gauze, 6 \ds pieces 
* Soap, carbolic .. • 

Sponges ... 

Absorbent cotton ... 


Box No. 2. 


« 4 bets 
... 3 
.. 8 czj 

.. ISjds 
. 2 lbs 

. 4 

. . I cate 
... 2 lbs 
I lb. 


In Drawer. 

'‘Splints, arm 

Do. common ... 

Do. leg, 4 pairs 
Do long, inclined 
Do rattan ... 

Do. thigh ... 


.. J4 

.. 33 
. 2 sets. 
.. i 
. 2 sets- 
.. 8 pairs. 


* Not on the stock list o( the Medical Stores Department — to be purchased locally 

NOTE. — -The distribution of these medicines and medical requirements appears to 
admit of some revision, and it is thought a better and more consenicnt arrangement would 
be toha\e one box, about 2' 6*x 1’ 6" x i'6" or t' 8' deep, dinded mainly into two compart- 
ments, one compartment being fitted with trays to lift out or slide, in which should bestowed 
all small bottles of medicine, instruments, bandages and other light things, the more bulky 
articles going into the other compartment. 

A second box, about l' 6 ¥ x 5' o'x about t' o* deep, would carry the long splints, bot. 
ties of brandy, washing basins and other hea\y or bulky articles 

The following additions should, it is considered, be made to the Surgeon General’s 
list.— 

Surgeon’s pocket case No I. 

Major operation do „ 1. 

Morphia acitatis in l -gram pills — No 100 
Concentrated solution, pcrchloride of mercury, oz 4. 
Catheters, gum elastic, set 1 
Bra«s syringe, cljster, No. 1. 

Kerosme-oil, quart 1. 

Bleached JongcJotb, yards 6 
Splint*, rectangular, sets 2. 

The arrangements of each of these chests might be left to the medical oFcrrs of t! e 
different railway*, the Surgeon Generals list and the aboie cote being adapted, if 
approved, for general guidance and irformatnn, each railway being left free, so lo-g as 
the general principle is not departed from, to add to or omit from the list s -ch de til’s as 
mi) tie thought adu*ab’c 




COMMITTEE OF 

LOCOMOTIVE AND CARRIACE SUPERINTENDENTS. 


PART HI.— MOTES AND CORRESPONDENCE. 


CALCUTTA— DECEMBER 1894. 


NOTICE. 


The Committee as a body is not responsible for the opinions 
expressed in Part III of the Proceedings 



COMMITTEE OF 

LOCOMOTIVE AND CARRIAGE SUPERINTENDENTS. 


NOTES AND CORRESPONDENCE, 1894. 


Approved Designs— Official correspondence 
Fuel equivalents— Note by Mr C E Cardew 
Note by Mr C<E Phipps 

Note on Indian coal by Mr F E Robertson . 

Cracked tube plates — by Mr E S Luard 
Flexible stays— by Mr C E Cardew 
Tyre fastenings for locomotives— by Mr C E Phipps 
Weight of locomotives and rolling stock— Note by Mr J R. Bell 

Note by Mr C T Sand i ford 
on New South \\ ales Railways 
on Mexican Railwajs 

Wagon label holders— Correspondence 
Pressed steel underframes— Note by Mr W R.S Jones 
Note b> Mr J J Adler 

Bogies— Adler s patent bogie 
Springs, Buffer and Draw— Correspondence 
Classification of Rolling Stock— Form proposed 
Working of the A V Brake — 

Workshops — The S M R Shops at ilubli ... .. 

The SIR Shops at Negipatam 
Washing out apparatus— Note by Mr C H Cardew 
Oil tank wagons — Ea«tern Bengal S ate Ra Iwav bv Mr \ b Jareion 
Fast Indian Railway ly Mr R Pear e 


VaJ as Rai war, t v V r C I- I M pps 
^•>uh Ird an RaCwar, l r Mr C E Cl j*' a 
Revision of General Ru'es — Govern— ft c* a C re; j~* 137 r..S 

Correspondence— Il-t« era C<*t< ’ -- L-- cf r a J Cl» ns 
Apr fpTC(i Des,grs— \ ■* c t r tie Oas- Ja „ ~ 


Pvcs 

125 

... 128 
. . 130 
134 
136 
138 
... 140 
142 
146 
U 9 
... 150 
. 1 St 
... *54 

156 

jfix 

. 164 

*S S 
*91 
... 193 
215 

.. 2:2 
. 22s 


277 


•12 
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Locomotives — Approved Designs — Subject 1. 


APPROVED DESIGNS OF LOCOMOTIVES — SUBJECT i 
OFFICIAL CORRESPONDENCE. 


Copy of * letter from the Director General or Railways, No Z2S-S , dated 4th March 1895, to the Secretary 
to the Committee of Locomotive and Carnage Superintendent*. 


The undermentioned papers are forwarded to the Secretary to the Committee of 
Locomotive and Carriage Superintendents, for information with reference to the corres- 
pondence ending with his No D 89 A , dated 3rd November 1894 * It is suggested that 
serious consideration may be given to the remarks made by the Consulting Engineer at 
the India Office in his report dated 2nd November 1894 


Copy of letter NO S 11371, dated London, 5th November i?W. from the Director Cenenl of Store* 
to the Director General of Railway* together with copy of report by the Con-ult ng Engineer at the 
India OEcc, dated 2nd November 1894 


I have the honour to enclose for >ocr information copj of a report, dated 2nd Novem- 
ber t S94, by the Consulting I ngineer with reference to the diagram* of locomotive 
eng ncs which accompanied vour letter No 1O01 S of 6th October 1894 


Copy of report by the Consalung Engvae-r, dated and November 1854 


1 have retimed the diagrams of locomotive engines forwarded J,y (»•» D rector 
General of State Ualnavs and which he -ta r* have l e*-a arceped l) 1* e Co — -i*'ee cf 
Lofomo’ive and Carriage Superintendent* a» a, proved d<-« gr» I pnt-c tl- I) -r'c'or 
Grrrral of Rat’navs 11 53 'i'feJ wrh t! e de*rgn* i 1 — c / a* le fj’vra.dj tier* t»i v j.» 
carmen* for ny use. 

It appear* to me tljt the g*eat o 1 cct of t' e C'—— "'c c! l/*~c • it i' i Cirrup 

Superi-’e-dret* ** ecli \* to e'*a**i*i» »*a-dard d'» gr* cf 1 ^ — *10, ca'rj-ci a -i 
wjo-*, t atrd m l* t f Camh =*\J cap" e=ce a* be -g b-it t- ’ci !3 tL- urj •; 
f'arcei cf eavh l\ai'wav. 
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Rot this is a result not jet armed at Taking the locomotives ordered since this 
Committee was formed, sit broad gauge railways have indented for passenger engines. 
All differ from each other, and only one is for a type m use The rest are additional 
types designed in India Four lines have indented for goods engiues, three of them for 
new types designed m India, and I understand a fifth new Indian design of engine will 
shortly be indented for 

Tims it appears that the Locomotive Superintendents of India concur m one thing 
onJj, and that is that what the Consulting Engineers to the Secretary of State and to the 
Companies send out to them is more or less wrong I submit that this is only to make 
matters worse unless the) can agree on what is right, b-exuse the differences of opinion 
are increased instead of being diminished, and the number of types increases with the 
number of opinions 

I am quite aware that the same thing happens on English railnit? Every chtnge 
of management here introduces a fresh crop of designs, with the result that standard types 
of engines are practically unknown m England, and needless expense is incurred I 
think steps should be taken to prevent tins going on continuously in India 

Jn my opinion the time lias armed when any demand fora new type of eng nc should 
be accompanied by a report justifying the passing by of existing types 

In respect to the weight of the engines shewn on the diagrams you send me, tn four 
cases they ire mere estimates, and are quite different from the actual weights which the 
designers in India invariably understate, and very largely so m some cases 

For instance the weight of the new East Indian Railway passenger engines is given 
as 44 5 tons whereas the actual weight of the lightest of them is 48 38 tons, and is over 
the Government maximum T he Bombxv , Baroda and Central India Railway passenger 
compound, not yet let to comma i» said to weigh 45 75 tons with a maximum load of 
5 tons on one 3xle If this engine u» built to the detail and general drawings, sent me 
the load on the dm ng axle will certainly exceed 16 tons and the total weight will close 
Jy approach that of the East lndim engine 

Again in the case of the Bombay Baroda and Centra! India Railway compound 
"nods engine the weight & tven in the di igrams largely excreded the Indian evtimtte It 
also exceeds tl “ Govern went Unit yet the design is placed among the approved types 
without comm nt * 

l would the ref ire *.u r .g«st tl at m future anv design for either ti new type of engine 
or one so differei t frail the tape on va Inch it is f >unded as to seriously affect the weight 
of the engine should be accompanied 1»v in estimate giving at least every important part 
m detail vj that we may not have in future the mistakes on this point we have hid in 
the past The desire to obtain power always makes a Lccomotive Superintendent over- 
sanguine on the question of weight 

Are enginr* which arc not shewn on the diagrams to hr sent out? f ask because 
the 15 N R and the I a»t Coast Railway have both indented for engines, the former for 
passenger engines and t u* latter for both goods and passenger engines, none of which 
are among the designs «hcwn on the diagrams 

In the case of the riHre gauge lines, I note with pleasure, as having been respon- 
sible lor tf tn, that tl p two existing ts prs, the O v\ I , hue been accepted ,11 standard*, 
a* indeed they 1 ave beer for manv years past, and I am glad to sec that tie aim Is to 
improve them md not to « ipemede tlero by new types 


* S t A U r MU n «UVci , icr \ el V, pn# 13 
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Copy of a letter No 179 S , dated the 20th February J855, fron the Director General of RaEvays, to 
the Director General of Stores, India Office London 


Willi reference to jour letter No S 11371, dated the 5th November 1 ^94 forwarding 
a copy of n report, dated the 2nd November 1894, by the ConsuHing Engineer at the India 
Office, with reference to the diagrams of locomotive engines accepted bj the Committee of 
Locomotive and Carnage Superintendents in India as approved designs, I have the honour 

„ ... . to forward for the information of the Consulting Engineer 

GorernmenttflndaMl rNo iry. , 

P S dated th» 18 h July 1891 a copj of the marginally noted correspondence regarding 
i*t° Angu"! the constitution of the Committee in India and the supplj of 
't^t « ** , '* ct * P arj S r4 P h 2 »n<J 3 copies of its proceedings etc , to the Consulting Engineer 

Tl e rules referred to in_Government of India letter No 
107 R S , dated tlic 18th July 1891, will be found at pages 3 — 12 of tl e Proceedings of th~ 
Committee s Yolu nes 1 toV, a copvof which was sent jou under mj letter No 109 S , dated 
the 30th January 1895 The intentions of the Government of India in regard to the position 
of the Committee and the force o' its resolutions have been more clearly defined in tl cir 
letter No I15RS dated the 22nd March 1894 a copv of which is also enclosed 

2 It will b* seen from the copy of the correspondence forwarded that tli* diagrams of 
engines were sent to the Consulting Ergtneer, in accordance with the instructions of tic 
Government of India conveved in their htter No 272-RS dated 1st \cgust 1893 nerelv 
for information as to the views of the Committee of Locomotive and Carriage Supcrmtcrdet ts 
and not as in any vvaj representing cither the views of t e Director General of Kailwavs or 
the orders of the Government of India 

3 1 would add that l agree gencratlj with the remarks male l) the Consulting 
Engineer, and that I am prepared to co-operate to the best of mj authority in keeping d wn 
the number of t) pcs of locomotive engines in use on In 1 an rail wavs to tl c 1 vve«t ram er 
compatible with the cfTcvcnt *<»tv ce of their tcafTc, whch is wok d un 'er \ rv varied 
conditions 
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Bet this is a result not jet armed at Taking the locomotives ordered since this 
Committee was formed, sit broad gauge railways have indented for passenger engines 
AH differ from each other, and only one is for a type muse The rest are additional 
types designed i a India Four lines have indented for goods engines three of them for 
new types designed in India, and I understand a fifth new Indian design of engine will 
shortly be indented for 

Thus it appears that the Locomotive Superintendents of India concur in one thing 
only, and that is that what the Consulting Engineers to the Secretary of State and to the 
Companies send out to them is more oriels wrong I submit that this is only to make 
matters worse unless they t-an agree on what is right, because t he differences of opinion 
arc increased instead of being diminished and the nunih-r of types increases with the 
number of opinions 

1 am quite aware that the same thing happens on English railways Every chang“ 
of management here introduces a fresh crop of designs, with the result that standard types 
of engines are practically unknown in England, and needless expense is incurred I 
think steps should be taken to prevent this going on continuously in India 

In my opinion the time has armed when any demand fora new type of eng oe should 
be accompanied by a report justifying the pissing by of existing types 

In respect to the weight of the engines shewn on the diagrams you send me in four 
cases they are mere estimates and are quite different from the actual weights which th** 
designers in India invariably understate and very largely so in some cases 

For instance the weight of the new Fast Indian Railway passenger engines is given 
as 44 5 tons whereas the actual weight of the lightest of them is 48 j8 tons, and is over 
the Government maximum The Bomba v BaroJa and Central India Railway passenger 
compound not jet let to contract i» said to weigh 45 7-, tons with a maximum load of 
14 5 tons on one axle If this engine is built to the detail and general drawings, sent me 
the load on the dm ng axle will certainly exceed 16 tons, and the total weight will close 
|j approach that of the East Indian engine 

Again in the case of the Bombay, Darada and Central India Railway compound 
goods engine the weight gnrn in the diagrams largely excredcd the Indian estimate It 
also exceeds tl* Governncnt limit y et the design is placed among the approved tvpes 
without conun nt * 

1 would tlirifort suggest that in future xnv deign for either a new type of engine 
or one so d fferent from the tvpeon which it is f >un l<*d as to seriously affect the weight 
of the engine should be accompanied by an estimate gi\ mg at least every important part 
in detail 10 that we maj not Ii3te in /uturc the mistakes on this pc* nt we have had in 
tie past The dcsirt to obtain power always makes a Lccomo tie Superintendent over* 
sanguine on the question of wtigl t 

Are engines winch arc not shew n on the diagrams to be sent out’ I ask because 
the JAR and the Last Coast Railway have both indented for engines, the former for 
passenger engines and the latter for both goods and passenger engines, none of which 
are among the designs «h no oi the diagrams 

In the ca<e of the n'-tre gauge lines, I rote with pleasure, as having been respoo 
«ibjc for then, that tJ e two existing tv j c«, the O fi. T, have been accepted as standards, 
as indeed tley 1 xve been for many years past, and I am glad to ice that tf c aim is to 
inprnvr them and not to 1 ipenede them by new tapes 

‘Sr A R tiuel l* ft ilikt *ceVol \ !>’«» »3- 
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Copy of a letter No 179 S , dated the 20th February 1895 fron the Director General of Ranwajs, to 
the Director General of Stores, India OSce London 


With reference to jour letter No S 11371 dated the 5th November 1^94 forwarding 
a copy of a report dated the 2nd November 1894 bj the Consulting Engineer at the India 
Office, with reference to the diagrams of locom itive engines accepted bj the Committee of 
Locomotive and Carriage Superintendents in India as approved designs, I lave the honour 

_ ..... to forward for the information of the Consulting Engineer 

Government tf Ind a I tt*r No ley. 0 

R S dated th« 18th July 1S91 a cop) of the marginally noted co-rcspandence regarding 

No' ayT** S°*di«eMt>' ist^Augu"! the constitution of the Committee in India and the supplj of 
ohti enclosure! 4 ** I ’ ara “ fa * lh 3 an<1 3 copies of its proceedings etc , to the Consulting Engineer 
Tie rules referred to in^Gov eminent of India letter No 
107 R S , dated the 18th July 1S91, will be found at pages 3 — 12 of tl e Proceedings of the 
Committee's Volumes I toV a copvof which was sent >ou under mj letter No 109 S, dated 
the 30th January 1895 The intentions of the Government of India in regard to the position 
of the Committee and the force o f its resolutions have been more clcarl) defined in tl eir 
letter No 115 R S dated the 22nd March 1894 a copv of which is al«o enclosed 

2 It will b* seen from the copy of the correspondence forwarded that th" diagrams of 
engines were sert to the Consulting Engineer, m accordance with the instructions of th* 
Government of India conaejed in their letter No 272 R S , dated 1st August 1893 nerelv 
for information as to the views of the Committee of Locomotive and Carriage Supcrinten len’s 
and not as in any waj representing either the views of t’ c Director General of Radwavs or 
the orders of the Government of India 

3 l would a Id that I agree generally with the remarks male b) the Consulting 
rngineer, and that I am prepared to co-operate to the best of mj authorit) in kerpngdawn 
the number of t)pcs of locomotive engines in use on In ban radwavs to the In c*t rum er 
compatible with t! c efficient «**rvjce of their traffic, wild) is wo bed under virv va«- e 1 
conditions 




Trial of Burma Coal Company’s Thingadaw Coal for efficiency with other Fuels, 
SCHEDULE I. 

Statement of actual consumption and cost of storking -wtth different Fuels on Toungoo-M andalay Line. 
Engines,— l. S. R , Class F Trams,— mixed. Running speed — 18 miles per hour. Weather,— dry and favourable. 


Substitute this for page 128. 
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SCHEDULE II. 

'OMtarat;-.' cost *f avriaz M d.ferent Imds of Fud 


Substitute this for fage I2q. 

Notes and Correspondence, 1894. 







SCHEDULE II 

b sis (f rom Schedule l) of comparative cost of -working with different kinds of Fuel 
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the midway dep6t of the < 
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FUEL EQUIVALENTS — SUBJECT 3 E 


Memorandum by Mr C E Phipps, Locomotive Superintendent, Madras Railway, 
dated Perarabur, 22nd November 1R94 os farther experiments earned oat with 
Kurhcrharee, Sicgareoi and Borakar coals &cd with Star Patent fuel 


Statement A show s the results of experiments conducted with these fuels on the mails 
and fast passenger trains between Madras Jalarpet and Madras-Cuddapah 

Statement B shows the results of experiments on the mixed trams working between 
Madras Katpadi and Madras Renigunta. 

The Korhurbaree coal with which both sets of these experiments were conducted, 
was of most excellent quality and was perhaps the best sample of coal that has been used 
on thts Into for many years It was clean, free from slack and dirt, and in itself was all 
that could be desired, as it burnt freely and brightly, and engines using it steamed as well 
as the most captious engmeman could have wished The Singarem coal was of the ordi- 
nary kind now being delivered by the contractor and the Borakur coal was part of a con- 
signment delivered in March 1894 Thts was not, however, of very good quality, nor equal 
to coat of the same description that has been used on this line formerly 3 he Patent fuel 
was an old stock, and although this fuel is, as a rule, practically unaffected by weather, it is 
probable it had to some extent deteriorated during the four years it had been in stock 

Dealing first with series A these experiments were as is noticed above, made with 
the SC class engines on the mail and passenger trains and are therefore, similar to senes 
J 1 and C in the table accompanying my memorandum dated 15th January 1894, and print- 
ed at page 77 ol volume V ol proceedings oi the Committee ol Locomottv e and Carnage 
Superintendents 

The following shows the average comparative results in the three series of trials — 



Codustfriox p*« vewcie fit 

MILS 

Fuel sguVAietrr 

SSl'IO 1UUXF.D 

Kvr iusslses 
as i\in 


kufbvr ! 
b*«« j 

S n«j» 

Borakur 

Patent 
fuel j 

kerhor 

S br* 

Barak ut 

Patent 

fuel 

a«u.o-iSM s f 

c-.s,.! i 

A— t Bj 4 — o«d»r refcre&M 

a »3 

*35 

7 la 

*5 

s»* 

«£* 

aj* 

1 70 

1 OO 

IOJ 

1 eg 

0-91 

I 18 

0B0 

itsj 


It will be observed that with each foci the consumption has been heavier per vehicle 
per mile m the recent experiments than *n the trials conducted in 1890 and 1891, and I 
regret Ixmunable to account entirely for this difference Probably the windy weather n Inch 
preva led more or less throughout the trials may have had something to do with this, as in 
December, the month in which the 1890 and 1891 trials were comluctc l tl e weather in 
Soutl ern India 15 generally calm and fine The 1890 trials were further conducted by 
two picked men, and the engines used were perhaps in rather better fettle than those 
working m May and June last which were not specially selected Some little difference 
sujr alio be due so far as the Patent fuel is concerned to the fact that this fuel was 
frtsl er and in better order its 1891 tlan uas the case in 1894 
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The experiments, the results of which appear in statement B, were conducted with 
the KB and KB S class engines working the mixed trains and were similar in conditions 
to those shown as series D in the memorandum of the 15th January last referred to above 


The comparative results are — 



Consumption* per vehicle per 

1 MILE 

Fuel equivalent, Kurhurbaree 
BEING TAKEN AS UNITY 


[ Kurhur 1 
baree 1 

S^nga ^ 

Borakur 

Patent 

fuel 

t£T| 

| S nga 

Borakur | 

Patent 

fuel 

Senes D—i8g3— see page 77 
of volume V , 


| *75 I 

1 60 | 

139 

1 00 | 

1 01 | 

092 | 

080 

Ser es B— 1894— row under 
reference 

| 1 40 

| 170 

154 

>38 

1 00 

1 21 

I 10 

0 99 


and it is very remarkable how closely these figures, so far as the consumption per vehicle 
per mile goes, agree with each other 


A considerable difference is observed in the fuel equivalents resulting from the 
recent experiments as compared with those of the previous trials, and it is further notice- 
able that although the equivalents shown in the two series A and B, now under review, 
both give a lower value for each of the fuels tested as compared with Kurhurbarce than 
was obtained in the earlier trials, the equivalents in both, via , senes A and B are 
practically the same, and further the relative proportionate value of Siogarem, Borakur 
and Patent fuel is as nearly as possible identical with the values given in the 1891 and 
1893 trials 

That is in the 1891 and 1893 trials in which Borakur and Smgarem were tested 
against Patent fuel and the comparison with Kurhurbaree was made upon the basis of the 
equivalents fixed in the Government of India circular No 7, the figures are — 

Patent fuel assumed value as fixed in circular No 7 ... 80 

Borakur, average of the series C and D ... 92 

Singareni do do . . . . 1 02 


and if the experiments now being considered are compared upon the same basis and Singa- 
reni and Borakur coal referred to Patent fuel with an assum-d value of 80, the equivalents 
would be — 

Patent fuel ... . ‘So 

Borakur coal *91 

Smgarem 98 

The close similarity appearing here would seem to show that the respective experiments 
may be considered to be reliable and to have established with sufficient accuracy the 
actual relative values of the fuels tested It would further seem to be proved that the 
value for kurhurbaree coal fixed in Government of India circular No 7 of 19th June 1891, 
upon which the equivalents for the earlier experiments were calculated is too low, and that 
this coal or at any rate the sample of it which we have recently tried, 15 of even better 
quabtj than is assumed bj the Government of India- No doubt, as I have mentioned, 
the fact that both the Borakur coal and Patent fuel now tried were In some way infer** 
as compared with the samples used in the last experiments, has affected the values to 
come extent, lut, in vi*w of the figures given above, l think it may be safely fceld that ft* 
kurhurbaree coal i> better than it was thought to be. 

C E. Pwm, 

Lean 'tx~e 


’ i 



nd Patent Fuel Ixrnl ta mrhng Mail and 


> 3 = 


Notes and Correspondence, 1894 








STATEMENT B. 

Statement showing Results obtained in experiments with Kurhutbaree, Stngarent, and Borakur Coals and Patent f uel burnt i n Engines -working Mixed 


■33 



C E. PtilpfS, 
Locomotive Superintendent 
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INDIAN COAL FOR RAILWAYS 


Note by Mr F E Robertson, Ch ef Engineer East Indian Railway, 
on the supply of Bengal coal to Railways 


As the use of Bengal coal on the railways in this country is increasing and the freight 
forms the principal part of the cost it is very important to buy none but the best coal 
Little however, appears to be known as to the relative values of the coal and the essential 
difference between buying coal by name in England and in India In buying coal from 
mines in England the qualities of the different seams are well known and are tolerably 
constant, but this is not the case in India Kurhurbaree coal for instance, has and justly, 
the reputation of being the best steam coal yet the quality may vary from a coal contain 
ing only 7 per cent of ash to as much as 50 per cen* 

The notion therefore that the name of a coaldn Bengal guarantees anything at all is 
perfectly illusory, and the only way to ensure a satisfactory result is to buy the coal on a 
specification of the quality to be suppl ed and see that the specification is adhered to 
There is no practical difficulty in this, as the chemical operations required for a practical 
analysis demand neither extensive apparatus nor any special skill 

The value of coal as a locomotive fuel depends mainly upon — 

{1) A minimum amount of asb 

(11) A maximum amount of fixed carbon and it is on th s latter oomt that the aver- 
age Kurhurbaree coal excels the best Raneegu nge 

The respective analyses compare as follows — 

Ave ago Ku hurt area Best Ran»egun n e 

68 54 

2 3 37 

9 9 


B it in practice the difference is greater as but very few of the Raneegunge coals have as 
little as g per cent of ash the average is probably 15 per cent 

The apparatus required to test coal consists of a covered platinum crucible, a means 
of heating the coal in it to combustion (a French plumber s lamp is a handy tool), and a 
chemical or other accurate balance The process simply consists in weighing the sample, 
which should be first well pounded, heating it until the escaping gas ceases to burn when 
the difference will give the amount of volatiles, and reheating it until the residue is con 
verted into an impalpable ash, wh»n the second difference gives the amount of fixed 
carbon The weight of a convenient sample for a chemical balance is two grammes but 
with inferior apparatus all that is required is to increase the weight of the sample A 
platinum crucible is specified because its weight does not vary and it is not liable to 
melt, but the tobacco pipe experiment of one s childhood «bews that the resolution of the 
coal into its elements can be effected with quite rough apparatus 


F xed carbon 

Volatiles 

Ash 
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It will not do to take one lump of coal and pound it up to get a fair average of a 
consignment Samples should be drawn from different parts, excluding any abnormal 
specimens such as lumps of stone, the presence of which can be detected by eye, and these 
should be pounded and well mixed and two or three trials made of the mixture to see that 
a fair average result is arrived at It may be noted that it is impossible, even with long 
experience, to judge a coal by eye, as a bright looking sample may turn out very heavy in 
ash, while a dirty waterworn specimen may give very good results 

The following is the average analysis of the coals in use in addition to those already 
given ~— 


Fixed carbon 
\ o tallies 
Ash 


Daltongusge S ngbhoom. Khost 
56 56 \f> 

32 34 So 

»l 10 4 


Umaria. Burma 

45 50 

4° 37 

«5 >3 




S3 

45 


It is to be noted that the volatile matter in these analyses does not always mean the 
same thing The volatile matter in Bengal coal is mostly heat giving, although some heat 
is lost by imperfect combustion in the rapid passage through the tubes In the 
Daltongucge and Umaria coals, on the other hand, the volatiles are principally oxygen and 
nitrogen, which are useless constituents fora fuel 
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CRACKED TUBE PLATES — SUBJECT 3 G 


Note by Mr E S Luard, Assistant Locomotive Superintendent, 
Bombay, Baroda and Central India Railway, dated 31st August 1894, 
upon Mr C P Whitcombe s memorandum on the subject (Vol V, page 94) 


In 1885 Mr W Stroudley, late Locomotive and Carriage Superintendent of the 
London Brighton and South Coast Railway, read a paper on the Locomotive engine before 
the Institution of Cml Engineers in London, and amongst other details he particularly 
referred to the cracking of tube plates and the quality of copper contained in them. It 
may, therefore, be interesting to those members of the Locomotive Superintendents’ 
Committee who have not seen that paper, and I give the extracts referring to the question 
from his paper 

Mr Stroudley said “ the direct stay for staying the crown of the fire-box introduced 
by Mr Patrick Stirling AM ICE, offered so many advantages that it was adopted in 
the small engines class A and the result had been most satisfactory It was then applied 
to the D and E classes, where it answered fairly well but had not given such good results 
These stays are not used now for the large classes of engines, as they were found unsuit- 
able for a deep fire box, causing the tube plate to break down at the upper flange and 
producing cracks betw een tube holes The author therefore returned to the girder roof 
bar, and he believed a direct stay would not be found to answer in any but small fire- 
boxes He gave the corners of his fire-boxes large curves, and the stays to the outer shell 
were kept as far from the corners as possible By placing the first vertical row of stays 
2 inches from the end of f he tangent, the plates both copper and iron have room to y eld to 
the expansion of the straight sides , this prevents a vertical groove forming in the inside 
of the iron plate and also prevents cracking in the corner of the copper fire box Not one 
of these Ere boxes had cru ked in the comer up to that time, 

"The author had noticed that pure copper was not so good fora fire box as copper 
containing some remains of tin and other impurities which gave the copper hardness , 
copper which is so hard that it w ill break easily, yields the best results 

"The copper tube plate is countersunk in tube holes with a bell mouthed tool on the 
side next the water, and also on the side next the fire, leaving a parallel portion fth of 
an inch only for the seating under the tube This permits the water to keep the plate 
cool and also obviates the nipping action which has been found to break the tubes close to 
the plate when the edges of the holes are left sharp They are rolled out with a Dudgeon 
expander and then set out and flanged over without risk of fracture with tools specially 
designed for the purpose When brass tubes are used, they are bent upwards »« the 
centre to about their own diameter, so that the expansion may not force the tubes 
through the stay and cause leakage This has been found a very efficient remedy for 
y-akxgc of tubes, but when iron or steel tubes are used, the differential expansion is so 
small tl at this bend ng is not necessary " 
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In the course of the discussion on this paper Mr Deane, Locomotive Superintendent of 
the Great Western Railway remarked that "these conclusions with reference to direct 
stays had been pretty generally correct with large boilers it has been found undesirable 
to continue that method of staying 

Mr Aspinall, Locomotive Superintendent, Lancashire and Yorkshire Railway, remarked 
that * with regard to the amount of expansion of brass tubes when under steam pressure 
in trying a boiler over a len th of 9 3 that it expanded , 4 c th of an inch, and that the 
tube in a length of 10 4" expanded about j^th, and one tube placed in a stuffing box at 
the smoke box end expanded a -firth in addition, thus showing that the tubes would, if 
they were allowed, expand something like ' 
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WEHRENFENNIG S FLEXIBLE STAYS— SUBJECT 3 H 
(See also Vol II, pages 63 and 63 ) 


Abstract of correspondence between the Locomotive Sapeintendent, Burma Mate Ra lway, the Manager 
Warora Coll ery, and the Loco-notive Superintendent Great Indian Peninsula Railway 


No x 

Letter dated cth October 1891 from Locomotive Superintendent, Burma Railwaj to 
the Manager Warora Colliery enquiring if he can give any information regard ng an 
engme on the Wardha Railway which he fitted with those stajs (about 1882 or 1883; T! e 
tube plate was then badly distorted, but no Lridges broken 

No 3 

Letter dated 7th October 1891 from I ocomotive Superintendent, Burma Railway, to 
Locomotive Superintendent, Bengal N igpur Railway asl ing for a coj y of the drawing of 
the staj s put in 

No 1 

Letter dated 22nd October 1891, from Locomotive Superintendent Bengal Nagpur 
Railway, forwarding the drawing 

No 4 

Letter dated 5th November 1891, from Manager, Warora Colherj, stating that he is 
unable to gi\e the information asked for as the Wardha State Railwaj had been transferred 
to the Great Indian 1 eninsula Railway 

No 5 

Letter dated 24th May 1892 from Locomotive Superintendent, Burma Railway, to tl e 
Manager, Warora Colliery, enquiring whether he can inform him what has become of the 
engine in question 

No 5 A 

Letter dated 7th April XS94 drawing attention to No 5 and requesting the favour 
of a reply 

No 6. 

Letter dated 18th April 1894, from the Manager, Warora Col iery, to Locomotive 
Superintendent, Burma Railwaj, stating that the engine to wl ich these stajs were fitted 
was examined, and the stajs found useless, as the expansion space inside the cap nuts was 
filled solid with sulphate of lime deposit Ihc engine had been purchased bj' the Great 
Indian Peninsula Railwaj when the line was made over to them 
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No 7 

Letter dated 9th Way 1894 from Locomotive Superintendent, Burma Ruinaj, fo the 
Manager, Warora Coihe >, pointing out that though this space had been filled up solid, a 
good deal of transverse fle\ib?J tj non Id still reams and enquiring whether the stays 
were still m when the engine was made o\er to the Great Indian Peninsula Railway, to 
which the Manager, Warora Collier j replied that they were 

No 8 

Letter from the Locomotive Superintendent, Burma Railway dated 15th June 1894, to 
the Locomotive Supcrintenoent, Great Indian Peninsula Railway, forwarding copies of 
above cortesp vndence and enquiring whether he can add any further information aa the 
subject 


No 9 

Letter dated 0th September 1804 from the Locomotive Superintendent, Great Indian 
Peninsula Railvv a) to the Locomotive Superintendent, Burma Railway 

I beg to state that the engine fitted with the Wehrenfennig's stay referred to bears at 
present Great Indian I tn usula Railway No 49 When this engine was handed over to 
us from the Wardha line the boiler barrel, top of copper fire box and sides of firebox 
were found cons«derabI> choked with deposit, and the sides of the fire box were bulged 
between the stays owing tv the same A new copper tube pf-vte was fitted and the whole 
•of the roof bars were taken oil and refitted The Wchrenfennig s flexible stays were left 
»n their places and are still running with the engine 

3 I have recently had three of the cap nuts removed m order to ascertain the coodi* 
lion of the expansion spice The foreman, who made the examination, reports that the 
expansion space was found clem and free from deposit He also remarks tint he found it 
a most di/Fcidt matter to remove the cap nuts withou* injuring the stay and its seating, 
as the screw of the cap is so much larger in diameter than the screw portion of the seat- 
ing which 1 ts into the rasing plate, that any attempt to unscrew the cap causes the 
screwed portion of the «catmg to turn also The stay head prevents the seating front 
being removed and this is apt to result in the thread of tie seating portion eventual!) 
stripping None of tl esc stays have broken or given trouble since wc have had the 
engine which, however, has not run a very extended mileage 

No jo 

Letter dated 35th September 1894, from the Locomotive and Carnage Superin- 
tendent Burma State Railway, to the Locomotive and Carriage Superintendent, Great 
Indian Peninsula Railway 

l am much obliged for jour interesting report which I thmh shows that fexibe stays 
stand well 

The difficult) )t>u refer to about the seating slacking back when the cap is unscrewed 
was l well recollect discovered very soon after the engine was fitted ft «a* av error <3 
design that the seating* vv ere cot provided with hexagon sides for a spanner to be u*cd 
for holding on when unscrewing the caps 

Lcschs ssslcm IMS' 1 ' ««l ™ tbc Rsjptf>=» Mslssa Itadsoc.* £<■!• °«T ll « 
difT cult* I>a;ci) truch ccalcr ssas l«,t tie gctrail psicc.plc ol ts ststs is tstin lira 
\\ cl renfena " s lime inn successful esc here cn tsco cegiecs 


S«\cUI 
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WEHRENFENNIGS FLEXIBLE STAYS — SUBJECT 3H 
(See also Vol II, pages 63 and 63 ) 


Abstract of correspondence between the Locomotive Supeintendent, Burma btate Railway, the Manager, 
Warora Colliery, and the Locomotive Superintendent Great Indian Peninsula Railway 


No I 

Letter dated *th October 1891 from Locomotnc Superintendent Burma Rating, to 
the Manager, Warora Collier) enquiring if he can gne mv information regarding an 
engine on the Wardha Railway wh ch 1 e fitted with those stajs (about 1^82 or 1883; The 
tube plate was then badly distorted, but no Lridges broken 

No 2 

Letter dated 7th October 1891 from I ocomotive Superintendent, Burma Railway, to 
Locomotive Superintendent, Bengal Nagpur Railwa), asking for a co] ) of the drawing of 
the stajs put in 

No 3 

Letter dated 22nd October 1891, from Locomotnc Superintendent, Bengal Nagpur 
Railway, forwarding the drawing 

No 4 

Letter dated 5th November 1891, from Manager, Warora Collier), stating that fie is 
unable to gne the information asked for, as the Wardha State Railwa) had been transferred 
to the Great Indian Peninsula Railway 

No 5 

Letter dated 24th May 1892, from Locomotne Superintendent, Burma Railway, to tie 
Manager, Warora Collier), enquiring whether he can inform him what has become of the 
engine in question 

No 5 A 

Letter dated 7th April 1 S94 draw eng attention to No 5, and requesting the fasour 
of a reply 

No 6 

Letter dated 18th April 1894, from the Manager, Warora Col iery, to Locomotive 
Superintendent, Burma Railway stating that the engine to which these sta)s were fitted 
was examined, and the stays found useless, as the expansion space inside the cap nuts was 
filled solid with sulphate of lime deposit The engine lad been purchased by the Great 
Indian Peninsula Railway when the line was made over to them 
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No y 

Letter dated gth Maj 1^94 from Locomotive Superintendent, Burma Railway, to the 
Manager, Wiaror* Coll e j, pointing out that though this space h d d been filled up «-ofid, a 
good deal of transverse flexibility mould still remain and enquiring whether the stays 
mere still in when the engine mas made over to the Great Indian Peninsula Railway, to 
which the Manager, Warora Colliery replied that they mere 

No 8 

Letter from the Locomotive Superintendent, Burma Railway dated 15th June iSq4, to 
the Locomotive Superintendent, Great Indian Peninsula Railway , forwarding copies of 
-ibove correspondence and enquiring whether he can add any further information on (he 
subject 


No 9 

Letter dated 12th September 1854 from the Locomotive Superintendent, Great Indian 
Peninsula Raihvaj to the Locomotive Superintendent, Burma Railway 

1 beg to state that the engine fitted with the Wei ren/enjug s stays referred to hears at 
present Great Indian Peninsula Railway No 49 When ths engine was handed over to 
vs from the Wardha fine the boiler barrel top of copper fire box and sides of fire bor 

found considerably choked mtfh deposit, and the sides of the fire box mere bulged 
between the stays owing ti the same A new copper tube plate was fitted and the whole 
‘of the roof bars were taken off and refitted The Wehrenfenmg $ flexible stajs were left 
in their places and are still running with the engine 

2 I have recently had three of the cap nuts removed in order to ascertain the condi- 
tion of the expansion space The foreman, who made the examination, reports Chit the 
expansion space was found clean and free from deposit He also remarks tlatbc found it 
a most difficult matter toremcie the cap nuts without injuring the stay and its seating, 
as the screw of the cap is so much larger in diameter than the screw portion of the seat- 
ing winch tits into the casing plate, that any attempt to unscrew the cap causes the 
screwed portion of the bating to turn also The stay head prevents the seating from 
being removed and this is apt to result in the thread of the seating portion eventually 
stripping Noneoftlese stays have broken or given trouble since we have had the 
engine which, however, has not run a very extended mileage 

No 10 

Letter dated Z5th September lSg4, from the Locomotive and Carriage Super n- 
tendewt Burma State Railwaj, to the Locomotive and Carriage Superintendent, Great 
Indian Peninsula Railway 

I am much obliged for jour interesting report which I think shows that flexible stajs 
stand well 

The difficulty you refer to about the seating slaclmg back "leu tie C3 P ' s unscrewed 
rear I nell recollect discovered very soon after t be eu-usei "as fitted It "as an error in 
design that the sealings "ere not prornieij v "Vi hesagoa sides for a spanner to be tl-ed 
for holding on when unscrewing the caps 

Leach's ..stem, largely used on the Rajputnua Ifahva Ka.Irrav,* get, mer lins 

difficult, in a very much neater tray, but tie general principle of his stars >s taben from 

It ebreafenmg s * 1 hat e ,t m successful use here on two engines 


Set \ A II 6J •o’i 65 
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MINIMUM DIMENSIONS AND FASTENINGS FOR LOCOMOTIVE 
TYRES — SUBJECT 3 N 


Copy oJ a letter from C E Phipps, Esq , Locomotive Superintendent Madras Rai way, 
dated Perambor 5th October iSpj, 

to A W Rendell, Esq , representative of Sab Committee for Locomotives 


1 would beg to suggest that the question as to the minimum thickness at which h co- 
motive and tender tyres shall be allowed to work and also the method by nhch they 
shall be fastened to the wheel skeletons should be taken up by vaar comn ittee and 
brought forward for discussion and if possible, forsettlem-at at the Calcutta meeting 

2 The minimum thickness for carn3,e and wagon tyres and also the sjstem by 
which they are to be fastened ha\e been very fully considered and standards for each con- 
dition have been more or less practically decided upon but m the case of locomotive 
engines and tenders where really it is equally, tf not more important that an ample margin 
of safety should be secured, the question ha* not been, so far as I am an arc, even touched 

3 The minimum thickness for locomotive tyres allowed on the several lines seems, 
from information I have recently obtained to vary from a maximum of i} v to i{ r , tender 
lyres being allowed to run down m some ca 3 es to ij" so far as ] know, all tyres, both 
engine and tender, are fixed by bolts or rivets or by some combination of bolts and a single 
continuous lip 

4 I am sending vou a tracing showing the sjstem of fastening in force on this line, 
and I also send you a full size model of the same thing it will be noticed that in this 
arrangement the tl reads on the point of the set strews or bolts have been cut away, leaving 
a circular pm alone as it were to project into and keep the tyre in its place This modi 
fication was adopted as it was found impossible to keep the bolts from failing if they were 
screwed into both the skeleton and tyre since, as the tjre expanded under the action of 
the brake it worked so to speak on the el eleton, or rather the slack place ran round the 
outside of it as the wheel turned round and either so damaged the threads of the bolts 
that they could not be kept in thmr placeor broke them off altogether Under the present 
system this is avoided, as the tyre, though prevented from moving -wdeways by the plain 
part of the bolts fitting into the holes m it is free to move circumferentially as it expands. 
It was hoped that this had got over the difficulty, but I am sorry to say this is not so, and 
1 find that the continual expansion and contraction still damage the bolt ends and they 
either wear away until they are too thin to do their work or else shear off flush with tl e 
skeleton I am now putting tn extra bolts wherever necessary but I fear this is but a 
temporary remedy, and it seems to me that some system of ring fastening is as necessary 
for engine and ttnder tyres as it is tor tyres of coaching vehicles, and I should be very glad 
if some standard fastening could be agreed upon 

5 I forward you a drawing showing a system that I have recommended for adoption 
on certain new engines now under order for this company, but, though it is perhaps the 
*r plest and most effective that has come under my notice, I an not satisfied with it as 
it uocs not prevent the skeleton from turning round inside the tyre Of course tbs might 
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be got over by inserting bolts m the same manner as is now being done and as is described 
above, but I {ear that they would share the same fate in the ring fastened tyre as they do 
now in tyres with a lip on one side only 

6 The subject is one generally of considerable interest and I should be very glad if 
it could be brought up for discussion 


{Reports oh the fastenings of engine tyres will be found m Vol IV, page 60, 
and III, page gz ) 
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WEIGHT OF LOCOMOTIVES AND ROLLING STOCK — SUBJECT 3 O 


Copy c r a ao*e from Ur J R. BeJ, CeasnJtmg Enzc^er to ti* Goiei.i_jeat cf India far Site Rahnjs, 
dated l.oreaier 1894 

to tie Ciainoaa of ti* Comm.t'ee of Lo-oaotire aad Carr-age Sep enu'ead tuts. 


Before I can attempt to open the subject with th** Government of Ind.a of von- 
Committee's enquiry how far special live loads will be sanct oned in extreme cas^ it u 
necessary for m“ to be perfectly assnred on two points, nr , (i) that expert op c on is 
itself of accord as to practical finality, and (2) that manag-rs are prepared, after cocn*- 
ing the cost, to work op to <uch enhancements on an extended scale. In orde- to focus, 
in the first instance jour opinions, in the second tho r e ol engineers, and, in the third, cl 
those with whom financial responsibilities rest, I think, it on the who’e best to expound the 
considerations on whch raj personal news now rest, — bj way of a tentative basis fr 
academic discussion 

2 It is, and has long been, fairly obvious, as a general propos tion, that itnd-r stmler 
condition of climate cost and clast 0/ trafic, definite proportions ought to subsis * as to 
maxima between axle loads wheel and journal diameters, axle spacing:, tre ro-d, ard 
bridges, etc In fact however until very recently wide divergence ol practice has 
obtained on even the uniform normal 4 ft. 8| in gauge of the world at large, and it is 
only after costly if not hazardous experiment that normal gauge practice has latelv settled 
dawn to such pract cal accord as may justify the Government of India in fixing absolute 
standards 

Anoth-r reason for a tentative policy lies in the fact th-»t in India we have two 
special gauges — one larger and the o'her smaller than the normal gauge which serves 
practical!) the rest of th- civil sed vio Id It is settled elseuhe'e that the least 
objectionable mode of differentiating feeders from main lines is to maintain urtlv ej 
gauge and run the same vehicles at lower speeds with lighter engines ever weaker roads 
on substructures capable of being raised to mainline standards without serious irter 
ruption This Government with two established gauges has found it alike impossible 
either to compass this policy or to ignore it and, with var) ing purpose under changing 
a imim'trations, has at times agreed to measures which made for ultimate unification 
and at Other times to demands which tend to widen the gap Latterl) however the 
foundat ons of a settled purpose, which only requires time and opportunity to work its 
end have been laid metre gauge feeders aie being linked into great main arteries 
th ir future substructures are to be so spacious that either the gauge can be widened or 
th^ narrow gauge loads can be raatenall) enhanced without a too «=enons dislocation and 
ll ere is ever) pro pect that the metre gauge will in a ver) few )ears work out its destiny 
to an irrefu*ab’c conclusion tn one sense or the other 

Tor ultimate umficat on on the standard (5 It 6 in) g aj S e *b ,s country one rock 
ahead consists in the extravagant ambitions which seek to expand standard gauge 
loads pan passu, with metre gauge demands For m) part I am of those who hold the 
mam if net sole advantage of the 0 ft 6 «n gauge over 4 ft 81 in to consist in its 
allowing us to carr> the same loads which satisfy the whole civil sed world beside with 
rreoter economy m the life of our material Having adopted tl e «ime standard size of 
S| X^ucle wheel as England I hold that we stand ab«olutely committed t » above view, 
ana* 0 g° bejond the English high watermark of economical live t «■ to ire, 

a p 3 \ from our gauge di'Sculties, unnecessary and t 
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3 Taking the various factors named in paragraph 2 consecutively, I come to the 
admissible relation between axle loads and -wheel diameters which depend on the abrading 
and crushing action of tires on rails For estimating the girder strength of a pair of 
rails we assume the axle load to lie as it were on knife edges at the centre of the span 
between two sleepers but in fact the incidence of the rolling wheel falls out of centre on 
the side towards which it travels and is distributed in a degree which corresponds to the 
wheel s diameter while its intensity \anes with the load the speed, the 'period' of the 
springs the length of the rails and the liability to lurching and ‘galloping’ els far 
as I see, the goods vehicle wheels now being put into broad gauge service with 12 ton 
axle-loads and j 6 feel diameters mark the high tide of extreme practice and calling L the 
axle load m tons and D the wheel diameter in feet I think an equation 

l = ... <0 

gi\es a workable absolute limit, albeit empirical 

D is for broad gauge fixed at a practical maximum of 3 6 feet, while on metre gauge 
Di =» 2 feet admitting 66 tons is going out of vogue , D, = 2 3 feet, which is now in 
general use, would carry 7 7 tons and if required I think D a = 2 5 feet might be admitted 
on metre gauge as comparable to 3 6 feet on 4 ft 8J in gauge which would on this rule 
carry 8 3 tons 


Equation (t) should I think apply exclusively to goods vehicles and goods engines 
(The journal diameters are matters with which your committee is already dealing It is 
to my mind a comfort to reflect that owing to continuous wear of tires and journals the 
number of vehicles that can carry the maximum loads this rule would sanction will be 
but a fraction of the whole stock of any line ) 


For coaching \ chicles — which should I consider, include all braked stock, all engine- 
tenders and all mixed engines— the above equation should stand 

u = IZR .. (1.) 

35 

admitting 10 tons on 3 5 feet wheels— down to 5 7 tons on 2 feet wheels. 

For express engines English practice appears to barely «anction 


L, = 112 ... (.{), 

4 

or 15 tons on 6 feet wheels 

If there is any difficu'ty in defining goods mixed and express engines, may I suggest 
that as I understand it a goods engine has at least three dm mg axles and wheels not 
exceeding 2\ strokes in diam-fr a mixed engine has at l»ast two coupled dming axle* 
and wheels not less than 2$ nor more than 2J strokes in diameter, and an express engine 
has larger wh'els than j\ strokes m diameter whether coupl'd o- single d » en 
Call ng G th' gauge in feel L = 

night 1 think be an absolute maximum for any gauge whatever, giving 1 1 tons oa metre, 
16 too* oa English and t8 tons oa Indian gaag** 

4 Axle spactngt aport from the adequacy of th' ro3d, etc., depend on traction res st- 
ances and oa avodiag 'g o,i ng ’ Very rrcert scwnti f c cxp-mim-nt has determined 
that the I'ast tractive rrs «i once 00 curves in co-'rocn u*', is experienced where the 
rigid wheel Las' is equ»t to oi' and a half gang's sar 5 feet for ne‘re, and 8 ft. 3 13. 
for broad gang' Roughly p it ev rs foot pf lees ttheel base nabib a* ibwe fee* ex*r*, and 
it is fairly pLiotLa* wl «-Lo- iri kta rx*-fyjpjr-op'iate on metre, they a-e io—'wLat cut 
cd place on broad gauge 1 ] artic' 1 as d'l'rn ned and agrees closely w; b tie above* 
that lh' wt eel fas' of ary sr ' i'oiH L- at I'ast half i*s pros* I''gtb over L'Sers— ca 
broad gang' two gauges n s s f '* r w a goo t, aod tl 're gauges cr i6ft.6ia.f~r coaches— 
on metre, tl re» ga g'srrio - ' m. 1 * a i tire' a- da lagging's c' 13 fe-t C'l ly 
In' cmcI‘ 1 For LroaJ gu„' * „ ' » it is fa fly c*'a' lla* tL* total wh"I La*' cti* t* 
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at least three gauges for goods three and a half gauges for mixed and four gauges 
for mail engines, and it is better if the total wheel base be more extended, although 
five gauges including flexible base appears to be outside practice on the normal gauge 
In terms of the gauge there is no doubt that metre gauge requires greater length — a 
point on which I particularly request your committee’s views 

Apart from the above considerations on total wheel base any two consecutive axles 
must be wide enough apart to leave room for flanges, brake gear, etc , in addition to the 
diameters provided under equat on (i) Here if L be the maximum axle load in tons and S 
the axle spacing the proper equations seem to be 


in coupled goods engines 

S 

> 

2 L 
— 

( 2 ) 

in mixed engines 

S 

> 

2 Lm 

4 

(so) 

and in mail-engines 

s 

> 

2 U 

( 2 b). 



— 

3 5 


Here 1 may suggest that in cou 

ipled 

engines L 

in terms of equation 

(1) should be 


an absolute maximum, and that where there are no pilot wheels to take off the shock of 
galloping as in eg, a six coupled engine without free leading wheels, the leading axle 
should not carry more than 90 per cent of the maximum axle load 

5 The road is a subject on which recent French experiment and German analysis 
have thrown considerable light Its conditions very singularly resemble those of a floating 
raft, where the combined elastic resistances of rails, chans, si eepeis, ballast and subsoil 
combine to support loads which would inevitably destroy fails set on rigid supports 
The early destruction of sleepers and rails in rock cuttings and the demand for a 
‘cushion’ over arches sufficiently attest the importance of the elastic factors of subsoil 
and ballast, although for our present purpose this paper must content itself ruth 
assuming them adequate, merely mentioning that on double lines the inner rails stand so 
much better than the outer as to prove that a wide embanked formation is a most important 
factor in the durability and go >d order of a single line 

As to sleepers it is well known that 21 inches on either side of either rail is all that 
can be advantageously packed with stout and new cross sleepers, a figure which rarely 
exceeds 18 inches in practice and comes down as the sleepers become more tender with age 
to 15 and even 12 inches It would thus appear that 3 ft 6 in in excess of the gauge is 
about all the length of sleeper that can be advantageously used on any gauge whatever, 
or twice the distance between rail centres whichever is least This would admit 5 feet 
sleepers for 2 ft 6 m gauge say 7 feet for metre, and 9 feet for the 5 ft 6 m gauge On 
the smaller gauges while the axle loads are less and also the speeds the want of lateral 
stability and tendency to lurch is greater, and I incline to think that on both metre and 
broad gauge (with maximum loads) the same scantling of sleeper, which I would prefer 
to see 9 in x6in in place of 10 in x 5 in , is necessary to economy and even to safe 
running Such cross sleepers cannot well be spaced closer than 27 inches between 
centres on any gauge even at the joints 

Taking chairs and rails together the effect of chairs in absorbing and distri- 
buting shock over sleepers is so mat-rial that an English S4 R chair road is even 
more durable and efficient than a B-lgian road on the same gauge with 100 lb goliath 
rails On Indian broad gauge, which happens to be wider than the normal in about the 
abo\e ratio of 100 to 84, roll ng shocks are proportionately less and we are able to either 
eliminate th" cha r, where we use Vignolles lails on wood, or the wood when we expand the 
metal chair into a pot, plat-, or peaseod sleeper, and yet get about the same advan*age 
from our rails, pound for pound, as in an English road Calling the maximum goods axle 
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toad in tons, L, as before and the weight per jard of rail in pounds W, practice appears to 
■sanction for the normal gauge of the world an equation of 



winch demands rails of So lb for 12 ton vehicle ivies, 70 16 for roj tons, Co lb for 9 tons 
50 16 for 7I tons, and 40 16 for 6 tons, /or shecl diameters according to equation (r) 

iWeb-tne-n 60 lb rails carrying 9 ton axle loads and 50 16 rails carrying q\ Ions, lie 
two giugcs may be said to meet It is certain that inferior 60 16 iron rails on tlm 5 ft /> 
gauge have carried 9 ton goods axles well for years but on wheels nit smaller tl an 3 5 ftti 
diameter It is l think possible that a 56 16 rul of steel in 30 feet lengths,— for jnrr a,, | 
length of individual rail is known to materially strengthen the whole road (n Mn { |J, 
rail joints by dint of encastriment which, when complete, shortens the effective span fi ;^j| 
from sleeper to sleeper to three fourths of the actual distance — may, with greater 1 ear an f 
tear, carry S 3 tons on 2 5 feet wheels in spite of the lurching forces due 1 j re hi e 1 ( ;JM ,, 
As )ou will doubtless ob«crve Rule (3) is correlated to Rule (1) and 


where L = 

for mixed engines where L = 
and for mail engines where L = 


io D , 

— , I propose 

^ ^ 1 1 would allow 
35 

, \\ ould make 


w - 30 ' 


a 


W.- S ~ 

i 5 

11 -) 

w, =. 20 1 

4 

(i/| 


The last factor would allow axle bads of iC tons on So 16 r 11U in I t t 1 9 1 11 j 1 |l| 
rads with large wheels, and I am verj confident that m the few casts wlrn t) » ( 4 
are exceeded the roads will be found to suffer out of all proportion to the ( tin 


6 I do not claim that the above suggest ons are based on absolute mi mid \ M , ( ^ 
and am well aware that otl ers may be found winch more accurate!) reprr* it If ( |„ ,| 
conditions in possib!) a simpler form f ut tie) dfustrafr mv grner’l vi ws 1 n If *< in 
portant questions and I should b' glad if vour comm ttee woul I after ai crj 1 1 j ,1 ,, t| | 
mg them, bring out diagrams of the heaviest engines ten lers goads st ik ai I 1 >1 I n 
stock proposed for each class of road The questnn of wl ether or no tl n > ,, ( 

in )Our view for a metre gauge road heavier than 5C lb» c\ e] t on gl It* nit* | || 
acntdation Tor managers it will l e fraught with th s con idrnt on tl at its t 1 t 
tion will certainlv involve complete reconstruction of bridges up to tl e rew lr 1 1 j 4 , 
standard, for the proposed hv e loads on shorter w I eel l ases come » er) do e I > I r >* J , , 

weights and tl eir destructive action h) dntofl-m! ng will be app eujLlv grejtrr 

Another poirt on which I desire ta have an opinion 1* the nn min Jen, th , f 
engine we ghts for which bridges si ou’d he designed It appears j os>ib *• on in* it 
greater facdil) for strengthen ng couj ling*. to attach a greater j ro, orti a of en ne 
power to a metre gauge tra n tl an to a Lroad gauge wh'-re d rrc t la hge 1 in « t v.e*ti n 
On ghlts the case is diFerrnt hut tl ere it seems qu te po*si* le tf at trams n! ich Stern | 
with one hauling engine and tvv o j uvl ers may descend with three eogi-cs co^j cd in 
front— prvhahl) tank engines — on either gauge 

\s 1 lave said alovc I tfink te-ders s^-'d fc ">« ceac’- -g s*«rk n t’- r-i*'er cf 
wheel diameters IVrlapsjou can tell me wfat adva-tage if i:r c ,w e* t^ia e‘ t “g 
short turn tables, results from keeping terders »*-crt a- j Lravr. It it <-_• cl t*e qvmt’isa 
that doi"g so can apj ’■efiab’y a ff rct th- cxrve retis'ance cf a tra a tSo'-gh »' mar srry 
intimately a"ect the loads of b idgc* I 12c] -elo he* eve tLi' n'u'firr trpei cf mi* *'a 
erjiiti mav he ero.*ed. t^etr firm loads m l< re»* 1 c*rd Is 100 f'r* rts r* 
either gx=ge — a po tt that woa’d I th sk g-ea V 1 -p’ fe ln i ge dn ga 
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Copy of a letter, dated Lahore, 9th April 189s, from Mr C T. Sandiford, Chairman of the Committee, to- 
the Secretary, forwarding his reply to Mr J R Bell s note. 


I beg to enclose a note on Mr. J. R Bell’s proposals on subject 3 0 (pages 34 36 of 
the preliminary issue of the Calcutta meeting ). The more 1 looked at it the more difficult 
the paper appeared to answer, for based as the formulae are on examples actually found 
in good practice, they are capable of refutation on precisely the same grounds. That the 
rules as they stand would have been most valuable had they been in force during the last 20 
years is pretty evident, but finding no such restrictions, men went off the track, which makes 
it difficult now to embrace them in so small a compass It is easier to captiously pull the 
paper to pieces than to substantiate it, for as 1 have said, it is mainly founded on practice, 
which varies enormously. Notwithstanding this I believe it is quite possible to frame rules 
such as Mr Bell proposes Perhaps the greatest difficulty m the paper is the acceptance 
of the proposition in second paragraph, I greatly doubt that there is any such agreement, but 
I am m favour of some understanding being come to, and hope the replies will not be so 
divergent as to prevent a consistent answer being compiled I certainly think it is due to- 
Mr Bell and to the Committee that it should receive the fullest consideration in Sub- 
Committee 

Note by Mr C T Sandiford on Mr JR Bel! s proposals for weight of Locomotives and 
Rolling stock. 


(1) It appears to me that at the very outset one of the greatest difficulties which faces 
an investigator, dealing with the very able exposition which Mr J R Bell has put before 
the Locomotiv e and Carnage and Wagon Committee, lies in its intensity He has practically 
reduced to very simple formula much that has hitherto been scattered over an immense 
field, and condensed to an expression details which have been the subject of widely diver- 
gent opinions The terseness with which he puts the matter before the Committee must 
force individuals into feeling how small an ihfluence they can really have in fixing designs 
that may survive, but it must also make men hesitate to accept and he bound by rules 
achnowledgedly empiric His formula certainly agrees with good existing practice, but 
there would be no difficulty in fitting in different equations supported by excellent ex- 
amples 

2 The questions put in the opening paragraph of his note, — did they not carry so 
much behind them — would be comparatively easy to answer To the third or financial one, 
I offer no opinion, beyond the remark thit I believe the Managers are very largely in the 
hands of their professional advisers, who are mainly responsible To the question " Ts 
expert opinion itself of accord ? ” I certainly do not think we can say it is prepared to 
recommend a very great deal that is tentatively accepted is common practice, and 
submit that it is only quite recently that any serious attempt has been made at unification , 
broadly speaking each man, although instructed by those who have gone before, follows 
lus own bent This process of evolution is always going on and on the principle of the 
survival of the fittest, the best practice should by degrees become general 

3 Considering the equation L= 1* naturally occurs might a goods wagon with 

12 tons axle load and 3 6 feet wheels be allowed (if the expression is accepted) to carry 
a greater load on a larger wheel ? 1 certainly do not think it should, and hold that 12 
tons should be the absolute limit for the axle-loads for goods stock, and I doubt if 
increasin'* the size of the wheel (carrying as it would a corresponding increase m load) 
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would improve matters, and opine that the range which it admits in consignment between 
the 3-ton minimum and the 16 tons maximum the wagon will carry, is too great to attain 
economy in working The very wide range of load and high maximum necessitates a 
.strong and consequently heavy wagon ; it also prevents, if indeed it does not absolutely 
bar, the use o! lighter vehicles, for they cannot live among the heavier and stronger 
sort 


I concur in considering that equation (t) should apply exclusively to goods stock, 
and think that the limitation in equation (i a) is sound and desirable, also the restriction 
imposed bj gauge m formula-L=- n —. 


The proposed definitions for mixed and passenger engines should, I think, meet the 
case ; personally I approve of it also for goods engines , but I know that 2j times the 
stroke would exclude a large group of goods engines, 5 feet being fairly common faith 
26 inch strole this gives a ratio of about jJ, and with 24 inch strole of jJ) 

In giving my general adherence (with the exception just noted) to the rules in para- 
graph 3, empirical though they be, I am bound to say that they exclude some excellent 
designs; they are at the same time based on good modern practice, and if followed would 
allow a good deal of freedom in design, and guarantee thoroughly useful engines. 

Axle spacing— I concur with the whole of paragraph (4) up to the opinion that 
broad gauge engines should have a wheel-base of at least 3 times the gauge for goods 
and 3I times for mixed Ido not follow the reasons which lead to this conclusion. 
Indeed the statement in the first part of the paragraph is directly in opposition to 
it, and provided the per foot-run and axle-load limits are not exceeded, I do not see whv 
3 times the gauge should be imposed, indeed, except in bogie engines, so long a base 
is rather unusual I cither have missed the point or fear it is a detail that require* a 
little more light , nor is it cleat that the equations (2), (2a) and (26) are in accord 

The recommendation to keep oown the weight on the leading pairs of wli e|, m 
6-wheel goods engine can be followed with advantige t> the road for th- reamn advinred, 
but I do not find that in English practice it has been admitted either in goods or mired 
engines, probabl) because the light of research referred to had not shown up the 
objections, and there is no disputing that engines hcav) bv the head are good pullers 

The whole of the valuable detailed information on the Resd, Sleepers, Chars, and 
the relation they bear to the engines and stock is most instructive and interesting and 
although more immediately the business of the Civil I ngineer is o f tl at practical sort 
the promulgation of which cannot but be useful to the locomotive on 1 ca-rnge oncers, 
for there is not the ‘lightest doubt that designing engines aid stxk without Irepng 
the character of the road in view, leads to radii al mistake* The enqu rr m tt * r-n- 
imun engine weight that bridge* should l>e designed to-* ‘-o fa- a* 1 can t^-we 1* no 
occasion to ever have more than three engines coupled 00 to one t ra , n ar d C1 » T C3 
bridge* of over too feet span that it reallr become* impo-taa* On »'cw trains I z 'vocu'e 
permission to use three engines coupled it is o’ten coovenie-t to do *0 l.' *-« to 
reason to exceed that rur-ber On gl It I ne* where »j*ci*l erg *»e c*-<f s.ch 
eng‘nes da not usuallv measure much rao-e t w a*i 3J let over b."-?* asd rue js»* oa 3 
tons per foot. 

I see no o' jeet in rxkitg very » v o-t heavy traders I l-ehere • » V* 

the Lclavs, it was done te admit cf o’d tcrr'a'W l«ei*g vtei fije-e-re rstl* ?* -i. 
Western Rai’«*j *ho»* t'at traders w.th 1 2 'rrl »1 eel-l-ave rra r sch te**rr tbt tl w 
with only lo-feet base. 
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Although in writing this note, I have been obliged to scrutinise locomotive and carriage 
practice, I have purposely refrained from introducing figures and quoting examples for 
or against the conclusions drawn. I have taken the question up with a desire to come to 
some definite understanding, and if possible accept some general rules to guide designers 
and so save confusion, and I hope the collation of opinions by the Sub-Committee who 
will deal with the replies received from the different members may result in useful 
work. 
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WEIGHTS OF LOCOMOTIVES AND ROLLING STOCK — SUBJECT 3 0. 


Report of the Ra Iway Commissioaets for New South Wales for the year ending 30th Jane 1854 


The following information regarding the locomotnes and rolling stock in use on the 
railways in New South Wales has been extracted from the above report. The lines m this 
Colony are 4 feet 8 \ inch gauge, and where the line is double and at stations, the tracks 
are laid tx feet inch centres Out of a total of about 2 500 miles 631 miles arc on grades 
of from t in 30 toi in 75, with curves of 8 chains (528 feet) and 10 chains (660 feet) radius, 
the hca\iest grades and sharpest curves being on the trunk lines o\er the Blue Mountains 

The old permanent way, with iron rails of 75 lbs laid in 351b chairs on sleepers 
of small scantling, is being replaced by So lb. bull headed steel rails in 45 lb chairs on 
iron bark sleepers 9 feet long by 10 inches b) 5 inches, with ballast of hard and hea\y blue 
stone laid o\er the old inferior sandstone ballast 

The passenger vehicles are of the bogie pattern seme being of the Pullman tjpe with 
end platforms, and others with side doors the former 'ary from 8 feet 1 1 inches to g feet 

4 inches wide , the Utter arc 8 feet 6 inches wide The coiered goods \ehictes are 9 feet 
Wide, and both bogies and four wheelers are used Examples are gnen of some of the open 
goods vehicles a bogie \ehicle is 32 feet bj 8 feet 8| inches o\er bod), weighs *1 tons 
7 cwt , and carries 23 tons a four wlieeler is 16 f-et b) 8 feet 8| inches o\er body weigl s 

5 tons 16 cwt and carries only 10 tons There is no apparent reason why the latter 
should not carry half as much as the bog e as it is half the length and only sightly mer 
half the tare, though it is r i ted with the \\ estin a l ouse brate and the bog e apj arcntly is 
not 

The Wcstinghouse quick action brake is f t*r 1 to all seh cles for carrjing Inc-stock, 
and the goods 'chides are being ftted 
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The “ B" class American Consolidation Engine, i8go pattern, has outside cylinders 
21 inches by 26 inches 8 coupled wheels 4 feet 3 inches diameter, and 2 wheeled bogie 
leading with wheels 2 feet 6 inches diameter The weight in working order is 62 tons 12^ 
cut, of which 36 tons 1 5$ cut are on the coupled wheels, the greatest load on a pair 
being 15 tons 9cnt on the drivers The rigid wheel base of the 8 coupled wheels is about 
13 feet 6 mch»s 

The tender js on two bogies and weighs 34 tons 10} cut., carrjmgjCjo gallons of 
water and 0 tons of coal 

The boiler pressure is 160 lbs per square inch, and the grate area 32 square feet 
Th* engine will take 3 jO tons exclusive of engine and tender, up 1 in 40 at ro miles 
an hour, as against 230 tons hauled by the older tjpe of engine with cylinders r8 bj 26 
and 6 coupled wheels 4 fe»t d ame*er, with tuo wheeled bogie leading, the weight of 
which is 46 tons 10 cut , and a 30 ton tender 

An improved engine of the English pattern his been d*signed fo- this work, combining 
the good qualities of the American “B “ and English locomotives This has practically 
the same weight and dimensions as the American engine except that the grate area is 
reduced from 32 to 29} square feet, the heating surface of fire box being inc-eased, and the 
bogie wheels are increased from 2 feet 6 inches to 2 fe°t 9} inches This engine is expect- 
ed to be able to haul a slightly heavier load on grades of 1 in 75 or flatter than the ' B“ 
class 


Extract from a 1-tter date! London 23th Sep*emt>er 1894 Sir A. M Kendel to the Director Gen-mi of 
Railways 


The Mrjc can line u K ere it is not 1 in 23 or 1 in 33 is fo- the most part 1 in 66, up 
and down, except for a feu miles near Vera Cruz * It is laid with 62 lb sUel rails now 
getting on in life But on (At Ghauts we are navi relating the line with S3 Hi rads 

The engines used for some jears past on the Ghauts are over 92 tons weight 
(Fairhcs) with 46 tons on each bogie wheel base 8 feet 3 inch \\ c are non sending out 
■93$ ton Fairhes On the flatter parts of the line we use as heavy oroinary engines as we 
can build The curves on the Ghauts are, some of them 330 feet combined with 1 in 25 and 
x m 33 gradients The length of these gradients is about 33 miles (all together in one 
leng‘h) 

The line is altogether cne calculated to try any permanent way especially seeing 
that the rads are so light The gauge is 4 feet 8| inch for which reason the steel sleepers 
weigh only l cwt In other respects they are like jours with plain clips and no distance 

pieces 

• See \ ol V page 173 On page 174 it is stated lhat the d ameter of the wheels of tbs old 85 ton eng oes is 
4a inches and (bat they h»»e been running for years on 62 tb ste t ra Is laid on wooden sleepers about a 000 to the 
■mile. ' 
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WAGON LABEL HOLDERS — SUBJECT 5 C 


Copy of a letter dat'd 5th Jane 1854 from C. E Phipps Esq Locomotive and Carnage Sopermtenden , 
Madras Railway, to R Pearce, Esq , Representative of Carriage and Wagon Sub-Committee 


As you may probably be aware, a question was brought up at the Madras Meeting, at 
the request of our Traffic Manager, that steps should be taken to, if possible, introduce a 
standard holder for wagon labels or direction cards It w as agreed that until the various 
Traffic Managers had settled between themselves the size of the label that should be 
adopted universally there was not much use in the Carnage and Wagon detail Committee 
designing a socket to hold it and I was requested to write to our Traffic Manager to this 
effect This was done, and after considerable correspondence I am now informed that the 
following railways agree to adoct a label 5 in x 3I in — 

Madras Rain ay 
Ind an Midland Ra 1 a> 

Bengal and North Western Ra I«a> 

East Indian Ralaaj 
Eastern Bengal State Ra In a) 

East Coast Ra l«a> 

Oudh and Rohilcutid Raifaaj 

The following railways use a label 5 m x 4 sockets would take 

standard labels of 5 in x 3! m — 

Great Indian Pen n ula Ra^waj 
South Ind an Ra Ua> 

Southern Mahra U Ral«a> 

Bengal Nagpur Ra l*aj 
N zam’s Guaranteed Ra1»aj 

The North Western Rail waj has not rcpli-d, and th- Bo-nbaj, Baroda and Central 
India Railwi) prefer 4} in X 3 i in Tracticall), therefore, all the large lines m fad, a, 
excepting t! e Bomb-tj, Baroda and Central Ind a Railway, would agree to a Jab -1 socket 
to bold a label 5 in X 3I in 

There is no doubt it would *avc a good d-al of trouble to the Tra^c Dcpirtn-n* if 

sore standard could be agreed upon ard ! woulJ suggest that j our Comm ttee r<T l ' c a 
design of one standard label socket of the s ze mentioned for ge-era! ad op* no I fortra-d 
for jour info mation ball a dozen ferro*v ? es of a lab-1 ho’ der that seems to r~t tb- 
rtquifement mentioned 


Ce-y cf a letter <Ut*J i“.h Starch from Tr »~ K*2**rr, Watru lUTsny, 
t0 C E Pk.-»p* E»; Lc^aw'JrtaaSCs.-nsctSrpe-i-feiirai. 


boa w, 1 see frs-i the a’tac»-ed I * (rv/ 'JJJ * Vj ’ ‘' tpl r 7 ^ nl«in ar- 
ia favor of, ct i rrpared to ad pt, wag-a la'*'* 5 ,s * * Si 

* The Gti' Indian Ten -sell Ra^war Law c— is o- 4} 1= x 3! is., b-t da =-* lay 
„h-tSer tbev wTl » *V *' e ca-d a^ted to Ir tlr Ra c- r, da they make lay *-.-». 
tion The res-'* c! tV castas* v as bera c* r *d t-» t'— G— TrsO ri b 

bis l eea asked to ad pt card. J as. x 3I is. 
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The North Western Railway have a label 4J in x 3} in and do not wish to make 
any alteration I have asked them to reconsider the matter and advise their Locomotive 
Superintendent and myseU The Bombay, Baroda and Central India Railway also are in 
favor of 4i in x 3i in and are prepared to alter their size, which now appears to vary 
from 3* in x 3 to 4 in x 3 in Accordingly they have been asked to adopt the 5 in x 
3)t in and advise their Locomotive Superintendent 

The cards 5 in x 34 10 are a ve ry useful size and much preferable to our present 
labels I hope therefore you will have no difficulty in getting the Locomotive Supermten 
dents of other companies to adopt suitable holders at an early date. 

If the opening m the holders enables the staff to read all the information shown on the 
card, it will be a great convenience 

Perhaps you will not object to let me see a sample before casting 

If you can also arrange to allow the old holders to remain on the wagons until the old 
labels are exhausted, it will enable the station masters to use those on hand, whether of 
the new or old kind 

The General Storekeeper has not been asked to alter our style, but this will be done 
directly 1 hear when the holders are likely to be fixed. 


Copy of a Utter No L 88331 dated 12th Jane 1894 from the Traffic Manager Madras Railway to the Loco 
motive Superintendent 


Your No B iJl dated 11th June 1894 

Referring to jour letter quoted above 1 regret to state that the Bombay Baroda and 
Central India Railway still adhere to the opinion that a wagon label holder 4$ in x 3! in 
or in is preferable to the size proposed The North Western Railway I have been able 
to get no reply from The Great Ind an Peninsula Railway wish to retain 5 in x 4 in » 
and as this will take our proposed 5 m x 3I m card, we need not object to it The 
Indian Midland Railway already have 5 in x 3$ in holders and, as explained to you in 
this office letter of 17th March last all the other broad gauge railways have either defi- 
nitely agreed to adopt this size or have stated their willingness to adopt it if the majority 
do so 

I do not think T can now carry the matter any further and must ask you to take it up 
with the Locomotive Superintendent's Committee So far as this railway js concerned, 
it will not affect us very seriously if the Bombay, Baroda and Central India and North 
Western Railways decline to go with the other 1 ne% as we do not receive many of their 
■wagons I should like to hear early if the size is definitely accepted, as our stock of wagon 
labels is running out and will shortly require to be renewed 
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1 BengaNagpur 

Bengal and North \\ cstern 

RohilU and and Kumaon 


Bhavnagar Gondal Junagad 
Botbaudar 


Bomba), Baroda and Central 
Ind a 


East Coast 

Eastern Bengal 
East Indian 

Great Ind an Peninsula 

Indian Midland 

Madras 

Morvi 

Nizam s Guaranteed 
North Western 

Oudh and Rohilkhand 
South Ind an 

Southern Mahratta 


5 in x 4 in and, 
]5»n x 3! in, etc' 

S m x 3i in 


Present s zc ll ropojed 


3l in X31O and] 
4 in x 3 in 


4 in X3 in and] 
5 in r3l in 


4} in x 3 in 
(5 in x 3I in ,ctc 

4} >n x 3I in 

5 in X 3I id 
4I in x 3 in 
4l »n x 3V in 

4! in X 5 m 

4k in x 3I in 


5 in x 3i in and 
5 in x 3 m 

1(0 3l '« X3w 

(old stock) 

1(2) 5 in x 4 m 
(new stock) 


I 


5 m X 3I m 


4i in X3I in 


5 in X 3I in 
5 in x 3I ,n 


5 in x 3k >n 
5 in X3I in 


5 in X3i in 


\\ ill accept size agreed to by 
majorit) 

Concurs with view tl at label 
and holders used by broad 
gauge railways should be 
uniform the size used by 
the majority should be ac 
cepted 

Agrees With tl c view tl at a 
uniform s ze of label should 
be adopted by railways of 
the same gauge 

Will agree to 4I in X 3k in 
if other broad gauge rad 
way® do the same 

Will accept size agreed to by 
majority but prefer Oudh 
and Roh tkhand Ra 1 way's 
size 


Their holders will contain 
any labels not less than 
4) m x 3 in 

Will adopt what Southern 
Mahratta Ralway accept 


W ill accept s ze agreed to by 
majority 

Label holders 5 In x 4 in 
opening is 4 1 in X 3 in 

Their rack will hold labels 
4 k in x 3I in the rack 
being made a little longer, 
4! in x 3$ in Does not 
recommend any change 

See East Coast railway 


Not nterested except in inter 
chang ng with Southern 
Mai ratta Railway who are 
in favour of a 5 in x 4 in 
card 

See remarks by South Indian 
Railway and Great Indian 
Peninsula Railway 
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Pressed Steel Underframes — Subject 6-A 


Memorandum by Mr J J Adler, Carr age and Wagon Superintendent Rajputana Malwa Railway dated 
Ajmere 27th November 1854. 

[See Volume IV page S3, para 6 2 

Comparisons are made under three heads in bo*h the carnage and the wagon under 
frames and bogies, Weight Cost, and Strength 

38 6" Carnage Under/rat le and Bogus 

Built up Underframes and Bogies, Drawings Nos 1718 and 1720, Consulting Engineer 


Pressed Frames and Bogies, do do 1920 and 1921 ditto 

1st Weight 

Actual Heights 


No 

D*scr pt on of parts 

Bo tr up Rolled 
S ecnoxs 

Pressed Steel 
Sectioss 




fl 


KH 

1 

1 Underframe and ronwork 

[ 3808 

n 

3538 

* 58 

1 

Set buffers and s de cha ns 

576 | 

025 

576 

025 

2 

Bog es w th irontvork 

2 4*5 , 

1 os 

1 66s 

37 4 

4 | 

Pa rs wheel 1 and axles 

3 9*4 ] 

1 75 

3 

«7 S 

8 1 

Pressed steel axle boxes and brasses » 

3»8 I 

| °M 

328 

<*•» S 

: 

Bear ng and supplementary spr ngs complete 

672 I 

0-30 

6 S - 

33 i 


Difference in favour of Pressed Steel i,oio 0 45 tons 


The weight of 3 808 ffi in underframes includes 2a2 lb total weight of strengthen 
ing the sole bars in built up frame 

The difference in bogies calls for special remarks and extra tests for which see state- 
ment under the head of Remarks 


2 nd Cost 

Actual Cost of 38 6' Metre gauge UnJerfrantcs and Bogies 




1 Cost in 

1 Rupees 


P 0 B Englahd 

j DELIVERED AT AJMERE 


! Bu It up 


I Bu It up 

Pressed 




R - 14 757^ 

R - *S4*5<f 


£ e A 


Rs a p 

Rs a. p 

Underfraraesand Ironwo k .. 

30 19 it 

3S 0 9 | 

S4fi t S 

579 »4 4 

2 Bogies and ironwork 

3t 0 8 

29 16 0 

f 5S0 40 

476 8 8 

Total 

63 0 7 

64 l6 9 ] 

1 1 >°99 5 5 

1 056 7 O 





NOTFS AND CORRESPONDENCE, 1 894 


*57 


Pressed Steel Underframes — Subject 6 A 


The frames were supplied at different periods at currency rates and different 
rates for freight The actual sterling and rupee rates arc gnen 

It Mill be seen from abo>e that the built up underframe» arc the cheapest by 
£4 o to 

Th" built up bogies and ironwork howc\er, cost £t 4* SJ more than the pressod 
ones, thus making a total difference in favour of built up underframe and bogies of 
£1 16 2 

From this must be deducted the cost of supplying short trusses to built up underframes 
Rs 29 


3rd, Strength 

Ttste/jS" 6' C image U idtr/ramts 

The frames were tested by being placed upon trestles at the bogie centres, with 
-packings under the centre and side friction ptates The load (cast iron) was equally 
distributed in each case over the whole frame The actual weight of the body loaded was 
9 2 tons The test loads were 9 tons and 11 tons 

The built up frame b*fore testing had an upward camber of after Ihe n ton test 
load it had a downward camber of at centre, making a total deflection of r J* This was 
-deemed too elastic, and was therefore strengthened by short truss rods After this it had 
a downward camber with 1 1 to n load of T y, total deflection being 

The pressed frame was straight before testing After the ri ton load it had 
downward camber 



BU IT UP FRAME 

Pressed irame 


Camber n whole length 
Inches at centre 

Camber n whole length 
Inches at centre 

X ght or unloaded b fore test ng 

A up 

Stra ght 

VTth 9 tons 

Stra ght 

■i down 

W th It tons » • 

tV down 

-jg- down 

Total deflection 

i 

t! 

Permanent set , 

Nil 

Nil 


Then ton load remained upon the frames 2 days, making no difference m the 
deflection 

It is noteworthy that the deep portion in centre of built up sole bar (8' Jong x 14* 
deep) did not deflect, whereas the deep portion m centre of pressed sole bar (8 long xiO* 
deep) deflected J*', notwithstanding the extra depth. This was no doubt due to the flange 
spnngmg under the tensional and compressne strains 
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Test of Boqte Tn eh 

Each bogie frame «as laid upon the face of one of its sole bars It was packed 
underneath, and the bottom sole weighted to keep it firm Th° t-st loads were suspended 
at the axle guard centres of the top sole bar, supported now by the cross bars directly upon 
the centre of the wheel on each side and upon each bogie the test representing what 
blow the sole bars would withstand from the wheels upon entering sharp curves or cross* 
mgs After testing up to 6 cwt at each centre the pressed frame had permanent set 
It was therefore deemed unadvisable to put any further load upon it , the deflection with 
6 cn t load being as follows ~ 

The built up truck had x ’ g deflection at top of axle guard 

and , at bottom of axle guard 

Permanent set, Nil 

The pressed truck had J* deflection at top of guard 

and i* „ at bottom of guard 
Permanent set i\ 

There is a difference of 760 lb weight and £s 4 * 8rf cost in fa\our of the pressed 
truck Th s difference is largely due to design The test shows the built up truck to be 
the more durable 

The pressed sole bars being of | plate are certainly weak 1 would recommend their 
being made at least X j or } thick in future orders 


Covered Goods Bogie l[ a go ns, ■» 6 feet long 
Built up underframe and bogie truck, Drawings Nos 1725301! 1729 Consulting Engineer 
Pressed underframe and bogie trucks, „ 1925 and 1928 , » 


Comparisons made under three heads as before, Weight, Cost and Strength 
1 st Weight 


No 

Descr pt on of parts 

Built up 

?*esssD Srsst 

Pounds 

Tons 

Pounds 

Tons 

1 

Underframe and bod complete 

8015 

3 S 8 

6894 

307 

, 

Set buffers complete 

460 

021 

460 

om 

* 

Bog es w th ron worfc 

1647 

°73 

I jfis 

05* 

4 

Pj rs wheels and a lies 

39*4 

1 75 

39*4 

‘75 

8 

Asle bores and brasses 

3*8 

015 

3*8 

oiS 

B 

Bear og spr ngs 

360 

035 

l» 

DOS 


Total 

14 934 

6 67 

12,883 

5 75 


Carktiig Capacities 

38 826 

*7 33 

40872 

1825 


Difference favouring pressed steel = St 046 lbs — ° 9 2 tons 

The difference in bogies is referred to andcr the head of 'Remarks ' at the end of 


this paper 
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2nd, Cost 


B 

5: 


SnxtiTo cost 

FOB Cmclaks 

Cost nr 
Orel vexed 

Rofkes 

AT Ajmehc 

Bn 

ll Dp 

Pressed 

Do It op 

I Pressed 








P “ >4 7577 

R » 

15 t25<» 



£ 

f d 

£ 

* 

i 

Ri a p 

Rs 

a. p 

. 

Wagon under frame 

36 

6 4 

36 

4 

6 

645 I 4 

593 

0 8 

3 

Bog e trucks and ironwork 

10 

14 > 

27 

14 

1 

190 a 10 

43S 

2 3 

1 

Set buffer gear 

8 

9 » 

s 

16 

3 

M3 13 3 

140 

14 8 

t 

Set bod) and ronwork 

40 

to 3 

43 

6 

3 

777 ” 1 

729 

S 10 


Total 

95 

19 9 

JI6 

I 

O 

7,756 12 u 

1 goO 

to 5 


The difference in the currency rates is accounted for by the fact that they were 
supplied at different periods The actual sterling and rupee rates are given There is a 
small difference of u io d only in favour of the pressed underfram" In the bogie trucks 
there is a difference of £17 in favour of the built up 


3rd Strength 

Ttit of 36 0* wagon undtrf rants 

Both frames, with the body rivetted up complete in each case were placed upon 
trestles at the bog e centres, and the test loads of 13 ton. and 15 tons were equally 
distributed upon the floor of the wagon 

There was no deflection in the sole bars of the built up frame the soles being quite 
straight before and after the appl cation of the 15 ton load 

The pressed frame sole bar deflected at centre, and the end* dropped with the 
15 ton load 



Buiit or 

Pressed 


Camber n whole 
length Inches at 

- Camber n whole 
length Inches at 

L ght, or unloaded before test 

Nil 

Nil 

W lb IT tons 

■ 

TS 

>5 

■ 

'ij 

Total deflect on 

• 

sV 

Permanent aet 

. 

Ve 

Deflect on of long tud rials with tj tons 

Vs 

r 


The permanent set of Vu" pressed wagon may be due to this wagon not having 

been previously loaded 
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The hmlt-up wagon had been jn traffic four months , it, however, had no set in it 
According to gauge the ends of the pressed wagon dropped with ■ s y' permanent set. 
This was due to the bottom flange being out of square and being bent upwards owing to 
the weight resting upon the outer edge 

The soles of the pressed wagon are certainly weak m the centre under the doorway. 

Ihe designs of the bogie trucks are not directly comparable, the built-up trucks 
being of a heavier design Some of the difference in the total weight is due to this, the 
difference in bearing springs accounting for 440 lb 

Laminated bearing springs, built up bogies 
Spiral , , pressed 


The headstocks prouded in the built-up trucks add greatly to their durability No 
comparative tests were possible between these bogies, the built-up ones being the more 
durable, and the two cost £17 less than the pressed trucks. 


It 

560 

120 

440 
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BOGIES — SUBJECT 6-B. — ADLER’S PATENT BOGIE 


Memorandum by Mr J J Adler, Carriage and Wagon Superintendent, Rajputana Malwa Railway, dated 
Ajraere, 5th September 1894 


With reference to resolutions passed by the Committee of Locomotive and Carriage 
Superintendents m 1891, r89Jand 1893 at Ajmcre, Lahore and Madras, respectively, on the 
subject of bogies, I submit the following tracings showing four different types of Adler’s 
patent Bogie both for the metre and English gauge — * 

Bogie in use on the Lancashire and Yorkshire Railway, English gauge (Sis* plate XLVll), 

Do in use on the Belfast and Northern Counties Rail* a), Irish gauge. 

Do. in use On the Rajpntana-Malwa Railwaj, Metre gauge 
Proposed Car iage Bogie Truck, Metre Gauge, as applied to Tox’s Pressed frame. {Sit plait XLVll). 

Two of these types show bogies in built up material and two in pressed steel All 
four show Adler’s method of obtaining easy and steady running in carriages on bogies. 
With a view to describe the principle clearly and briefly, the type of bogie for the 4' 8J r 
gauge running upon the Lancashire and Yorkshire Railway in England is dwelt upon. 
It will be seen from the drawing { Plate XLVll) that there are two noticeable deviations 
from the conventional pattern. 

Firstly , — The method of supporting the carriage on the bogie frame. In the present 
type of bogies with elliptical springs between body and swing bolster, the Fact of intro* 
duemg springs between top and bottom beam causes, from the deflection of the springs, an 
oscillating action which is not stopped by the bottom bolster being underhung on swing 
links 

In Adler’s bogie the bottom bolster or spring beam is practically dispensed with, and 
in its place there are bolted under the ends of the bolster, steel or iron bars of channel 
section 8' x 4* X i v , the ends of which are set down in order to provide room for the 

suspension links attached to the ends of the channel bars and to brackets nvetted to the 
bogie frame inside the sole bars 

Compound India rubber springs are placed at both ends of the suspension links, the 
one at the lower end in the channel of the bar, the other on the bracket mentioned above. 

The weight of the carriage body is thus distributed between the top and bottom 
springs to facilitate adjustment of weight the suspension links are connected to screwed 
eyebolts passing through the springs 

The centres of the suspension links are 2' 5* apart longitudinally, being about 1 a" 
more than with the ordinary type of bogie. 

The carnage body rides on the bogie bolster on the usual central pivot casting and 
two side rubbing plates, care being taken that there is a good bearing on both plates, and 
not the -ft' play that is sometimes erroneously allowed to occur 
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It will be observed that the carnage, being thus rigidly, so to speak, connected to 
the bolster, vs entirely underhung the plane of connection between carnage and bogie 
truck being that through the loner end3 of the suspension links procuring a condition of 
stable equilibrium 

It is claimed that these arrangements entirely obviate or materially lessen end-pitching 
and rolling, and have the eSecl of producing a state of steadiness and quiet seldom attain- 
ed in railway carnages 

Secondly ,— The arrangement in combination with the laminated steel springs, of the 
floating b"-ams or equalisers made of steel or iron channel bars, 6x3 x J 

The n eight of the carnage and bogie truck is supported by eight brackets rivetted to 
the outside of the sole bars, lour of which, at th" end of the sole bars, transfer the weight 
direct to the outer ends of the laminated springs by means of hangers passing through 
India rubber springs to the top side of the floating channel beam, which in turn transfers 
the weight through India robber springs situated m th^ channel to the inner ends of the 
laminated steel springs by means of hangers, which are serened to facilitate adjustment 
of weight 

The beams arc mad" a? long as possible, the object being to get the inner bearing 
brackets as far apart as possible and close to the wheel centres, as this arrangement also 
tends to prevent pitching of th** bogie frame 

The mam bearing spring*, are made of seven plates, 3" x i v with 5 0* span 

They are longer than those generally used and are found to give better results for 
bogie as 1 ell as for four or six wheeled carriages 

It wdl be seen that the shocks from the rail pass through many insulating springs, 
thus preventing the 1 ibration arising from rail joints, crossings, etc , being imparted to 
the body of the carriage, and ensuring quiet as well as steady running 

The experim-nta! carnage described above was tried by running at speeds up 
to 70 miles p-r hour, and the Locomotive and Carriage Superintendent, Mr F • Attock , 
expressed himself wed satisfied with the result, the carnage having now been in running 
fully 12 mjnth. Tne co m pan > have ordered six more carriages to make up a complete 
train with this type of bogie 

Two other carnages are in running upon the Belfast and Northern Counties Railway 
in Ireland When Mr Malcolm (the Locomotive and Carnage Superintendent of that 
Jine) tried these bogies, they were loosely coupled at the end of a tram and ran 4! miles 
m 4 minutes and even under these unusual conditions ran with great steadiness Eight 
more carnages have been ordered by this company 

The London and North-Western Railway of England are also experimenting with 
these bogies, and I hope to receive from them s full report of the result before the Com- 
mittee assembles at Calcutta during December next 

It may be further remarked that the bogies under the Agent's Metre Gauge Saloon 
Carriage on the Rajputana.Malwa Railway have been altered, and the method described! 
above applied This carriage now runs very st-*.*’ * 

fn add ' — * » making three notice* 

abl- devia ' r « vn — The swing Jinks ace hung with 

an angle 1 - towards the centre at the bottom Practical experiments with the 

bogies shewn on the diagram, {Plate XLVill) upon sharp curves, have confirmed this 
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principle. To this, and the sjstem of hanging upon top and bottom rubbers, is due J" 
extra superelevation j’ to the former and i* to the latter. 

The conventional practice is to convey the weight direct from the bolster to the 
crossbars, far them to convey through the soles to the springs This, it is acknowledged 
allows the reiterated knocks and bumps of bid roads, rail-joints, etc,, to accumulate before 
the springs retaliate or assert themselvco, whereas the rubbers in this system react or 
retaliate at once. 

It will be seen from the fallowing calculations that the link on inside of the curve is 
carrjing the greater weight, causing it to fall and take the bolster in the direction of its 
fall. The curve taken is the maximum allowed for metre gaug~, its , 573 feet. 

The coach in figure 1, plate XLVIII, is the new standard with floor level 3' i " , figure 2 
is the old standard with floor level, 2' gj*, above rad 

In the f blowing calculations the vvmgltU of both tjp*s arc taken as being the same — 

_ ( Angle of vertical centre of coach on curve . = 6* 

(.The 4* super-elevation (max for 573') = 1 in 10 nearly 

Xj— Height of centre of gravitj of loaded coach above rail, fig 1 = 4' 3* 

*,= » » .. fig 3 = 3 ' II- 

y t = Height of bogie bolster top above rail level = fig 1 = 2' oj* 

)',= „ = fig. 2 = I' 81" 

Sin a (ar,— y,) = li l ~2 796 
Sin a [x,—y t ) = b t = 2 796 
b t and b t are similar take b 

This brings the weight on bogie bolster b " out of centre causing the rubbers on 
each side to carry unequal weights, the greater weight being on the inside of the curve. 

If L = Length between centre of bearing blocks = 3' 6'. 

(^L+^-W _ £ = Weight on inside 4 rubbers = 64 58 cwts 

(1 — — = D = Weight on outside 4 rubbers = 49 42 cwts. 

Deflection of rubbers with C = .. 

„ II ,1 D = * ITT 

Difference = .. -^ f . 

The weight being upon two sets of rubbers, top and bottom, this must be 
multiplied by 2 making the super-elevation due to centre of gravity 
lying inside of curve at bogie centre = i". 

Add to this the amount due to the links travelling i r inwards from normal 
position = . — 

Total extra super-elevation = ... .. I"* 

a Tb 1 does not taka account of the effect of eentnfugual force, but u Intended to show lh»t eren if the 
fpeei llightly exceeds tha* for which the Super-elevation of the rails is calculated, the lme of rests tint pressure 
will still fall Ins de the rail centre line, the object being to keep this line of pressure to one side to present 
lolling — J J A 
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SPRINGS, BUFFER AND DRAW — SUBJECT 6-D, 
ABSTRACT OF CORRESPONDENCE 


Copy of Circular letter No 4457 H , dated Howrah, 16th July 1894 from R. Pearce, Esq , Carnage and 
Wagon Superintendent, East Indian Railway, to all Members of the Committee. 


The East Indian Railway have bad a large percentage of breakages with the steel 
draw and buffer springs sent out, and I beg to hand you enclosed copies of the correspond- 
ence on this matter which has taken place between Mr Sandiford (our Chairman) and 
myself 

I send you enclosed diagram of the springs used on the North Western Railway, 
together with diagrams Nos 1 to 4 of those in use on the East Indian Railway,* and pro- 
pose to faring this subj ect up for discussion at the next conference meeting in December 1894, 
with a view to arrive at some conclusion, our experience warrants, as to the best form 
and material to be used for these springs 

I shall feel obliged if you wd’ at your early convenience favor me with your views on 
the subject and send me a diagram with particulars of the form of springs you would 
propose 

On receipt of replies, I will endeavor to embody in a concise form the opinion of all 
members of our Committee [5 ft 6 in and metre gauge), with a view to facilitate discussion 
at next meeting 


Copy of letter No 4358-H , dated Howrah 15th June 1894 from R Pearce Esq , to C Sandiford, Esq, 
Locomotive and Carnage Superintendent, North Western Railway 

The following is an extract fr*m a demi official letter received from the Consulting 
Engineer's Office in England in regard to breakages of steel draw springs, of which we 
have had so large a proportion — 

"I have been going mto the quest on of your draw bar spring failures I think it is 
clear that these failur s are due to three causes 

‘(1) The want of a stop to prevent the spring going right home There can 
be no doubt it would add greatly to the life of the spring if it was stopped 
at least $ from home This is specially the case with irregular sections 

“ (2) The draw bar is too short having been arranged for rubber, and there is not 
room to get »n a proper spring 

** (3) The springs are made of too high a tensile steel j» the efforts of the steel 
makers to force a small spring to do the work of a large one This really 
results from (2) 


• Thes- are included in the d agraro* g ten on page* 175 and 177 8 
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I send you herewith a tracing of the steel draw spring adopted when rubber was given 
op. We have hid other patterns since, but none of them stand. 

The springs sent out to us have never lnd a chance of getting w home they simply 
jam themselves before doing so. I send you a sample to look at. 

Will )ou oblige by fcUing me hive your experience with steel springs, and send me a 
tracing of what jou consider the best pattern to adopt both for draw and buffer. 

I think it is a matter that might well be taken up at next conference meeting, and on 
bearing from you I will write each Broad and Metre Gauge Locomotive and Carriage 
Superintendent and ask for drawings and opinions, and will then embody the whole and 
send up to Secretary. 

We did very much better with good rubber it wis only when bad was sent out, the 
cry came against it It must be good rubber and a good price paid for it. 

Our steel draw springs now coming out, made by Messrs Turton Brothers and 
Matthews, only cost is 2 d (two shillings and two pence) each in England, and Rs. 1-13 6 
in India. 


\ 

Copy of reply from C SindifonJ, Esq , to R. Pearce, Esq , Carnage and Wagon Superintendent, East 
Indian Railway, No 702 M S , dated Lahore, 2yd June 1894 


I am much obliged for your No 4358. H of the 15th instant, and in reply beg to state 
that we have no springs exactly like either of those on your tracing 

We however got out 100 volutes, like the large spring, on trial 2) years ago (they are 
81 * x 5!" ij* x hole), but up to th* present none of these have broken perhaps it is due 
to the stop preventing more thin 3I” buff We have none of the smaller springs 

From one time to another I dare say wc have had 60 to 70 different patterns. These 
were three years ago reduced to 32, and 1 have now reduced the number to those on the 
accompanying tracing,* of tnese volutes 9I" x OJ*', x 2l", weighing 34 lbs , give the best 
results They can be used for buffers or draw bars 

The spirals 4}* X 5!" x iY hole, weigh.ng to lbs , also stand well 

The larger spirals for buffers do worst the breakage is very heavy 

I quite agree with you the «ubject is a very important one, and w ith our yearly increas- 
ing loads, the draw and buffing springs a e subject to constant work of a very much heavier 
nature than formerly, and to meet it better, stronger and heavier springs are w anted 

As you sa) ruober (good stuff, not composition of sorts) did very well, but rubber is not 
to be hid, certainly not at th* price paid , and as it is so capable of adulteration, one has 
small trust in it. 

Were I designing stock for a new road, I would have no more than four patterns of so 
many, but on a Railway like the North We»t-rn Railway, with articles of various patterns, 
it is not possible yet a while. 


• These ire shown 10 diiffrims on pije 175. 
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Copy of Circular letter No 212 Coo , dated Howrah, 3rd Avgust :S^ t fromR Pearce, Esq , Represcnl&Ure t 
Carnage and Wagon Sub Committee, to all Members of the Committee 


In continuation of my No. 4457-H of 16th July 1894, I now beg to hand jou enclosed 
blue print of volute steel buffer and draw springs* sent out for the East Indian Railway 
Company in the year r866, which most have been in work, for about 25 years They have 
on!) been lately taken out of wagons, and I hate had them re-tempered, With the resuft as 
shown in the diagrams of tests 

The price paid for these springs was very much higher than that now being paid, and 
it would be interesting to have an analysis of the old steel m comparison with the steel of 
the springs now supplied , and m this view I am addressing Sir Alexander Rendel and Son 
in the matter, sending them two of the old springs 


Abstract of rephes received 


Mr Ryles Locomotive and Carnage Superintendent, Bengal and North Western Railway 

There is no question the springs mentioned m letter No 212 of 3rd August i8q 4 are 
of exceptional quality, and it would pay all railways to obtain new supplies like them, but 
h3s doubts about getting them as Sp-nccr and Co , like others do not make such steel now 
but no doubt would if a demand was set up 

Sends tracings of the standard springs used, and no fault to find with them 


Mr Rhmd, Locouttive sad Carnage Superintendent, Bengal Nagpur Railway 

Regrets that his Company has suffered considerably in the matter of unsuitable springs 
and so far no satisfactory design has yet been supplied Sends ferrotypes of springs A 
and B tried, and failures frequent C only lat-ly «upplied, and rot m a position to say how 
this w ill turn out 

Of opinion that volute form of springs is best, but not likely to give satisfaction unless 
good material is insisted upon and paid for 


Mr WinmiU Locomative and Carriage Sap*riat*adeot, Oudb and Rcbiliehand Railway 

Has recently recen ed draw and buff-r springs of volute type and experienced diffi- 
culty The springs in b"ing compressed never got fairly home without cither b“mg over- 
strained or breaking, thercbj causing heavy renewals, and decided to use “spiral ‘ form as 
being stronger and more regularly clastic 

The increased toads and heavier types of vehicle caused him to design and indent 
for the spiral spring shown on Draw mg No 19^5 applies to draw bars and r8 v buffers, and 
so far promises to be an excellent spring Diagram of test shows that it is regularly 
elastic, compressing rj* to every 20 cwt till borne. 

Not m use very long, but thinks it quite safe to supersede the volute spring. 

Regarding rubber, does not recommend it for this country. 


' la d Jjrjm on pa gt 178. 
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Mr C*nJew, Loeomot rt »nd C»rTi»je Sffperio lend ent, Burra* State RalJmj 

It 1 * not dearly state 1 whether compli nt refers to both buffer aid draw springs 
Remarks of Carnage and Wagon Superintendent, East Indian Railway, appears to refer to 
rotate springs, as he does not see how spiral springs can jam If volutes are referred to 
this must be buffer springs as sketches do not show any draw springs. Finds it difficult 
to understand reference 

Is quite of S r A M Rendel s opinion that all troubles arise from there being no stops 
lor the spring* The only springs broken on Burma State Railway are the old class of 
volute baaing no stops There ate occasionally pulls inside out, the drawbar nut and 
trash*r coming right through bringing the innercoil with it The springs are weak for the 
present lo'ds, but scarcely weaker than springs in u*e with stops, and which never get tom 
asunder 

Thinks the remarks about jamming must refer to volute springs Had the draw bars 
stops on them th* springs would never get th- l-ngth of jamming By jamming h- under- 
stands not m-rely the b Tiding of th-* spring coils one against the other hy internal (ric- 
tnnal resistance, but more or less p-rmanent set owing to metal being strained b-yancf 
limits of elasticity Never finds a spring to jam until the limit of elasticity has been 
passed 

Greatly prefers spiral springs to volute because they are self stopping and there is far 
less internal resistance from friction In the damp climate of Burma volute springs suffer 
badly from rust, which greatly increases the resistance and goes on to say “On the 
metre gauge, however, where we have adopted W R S Jones system of a flexible buffer 
and draw bars, we are generally obliged to use volute springs in order to obtain the neces* 
sacy transverse stiffness In his compound type where he employs a rubber annular pad, 
pressed on by a dinged casing in which the buffer bar slides to furnish the transverse re 
sistance to the bar b"ing defl cted from the centre line of the vehicle, the thrust springs 
may b- of any form In hti simple arrangem-nt, where the thrust springs have to do 
double duty by providing the transverse stiffness, sp ral springs do not do well being 
far too lively so that th- buffer lacking transverse stiffness vibrates vvi h the every move- 
ment of the veh cle In the compound typ*, however (which is only applied to coaching 
stock), l now use nothing but spiral springs and find that they are more s-nsitive owing to 
the absence of internal friction accumulated dirt, rust, etc , so that jerks m starting and 
stopping ar e quite unknown 

Quite agrees that good rubber (which has to be paid for, not the muck cattcjl rubber 
whrh is often sent to us) is quite satisfactory for springs Further rubber springs have an 
advantage not possessed by any st-el springs, so far as he knows, in that they have a de. 
creasing ratio of fleSibil ty under an uniformly increasing load 

The scales of defection shown on the drawings of rubber spring-, sent show this plain 
ly, while the scales on the steel spr.ngs show that their ratio of fl x.b 1 ty is practically 

uniform 

The only method of getting a decreasing ratio of fallibility with steel springs with which 
I j» acquainted „ to put tno together on the sanv- bar on opposite sides o! th- head, lock 
as we do o i the metre gauge ip Jones system In some correspondence (see Appendis A) 
mthtlr Gutersloh of the Rijpataos Mnlna railway lately he suggested a return to the 
had old practice o! simple thrust springs to act as both buff-r and draw I replied to him 
as pec cops ol letter attached, which mil sufficiently explain itself With the adoption ot 
double thrust springs compressed against each other tor about half the stroke proto 
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(that is to say, the total strode provided) and fitted on Jones’ syst-m, with sockets Greas- 
ings, it is possible to do without guides for jour buffer and draw bars, which then float on 
the two springs without either weac or tear, Mr WRS Jones told me he believed it 
would pay to adopt the system on the broad gauge, as the price of springs nowadays is 
scarcely more than that of guides, while all wear and tear of both bars and guides would 
be saved as we find to be the case on the metre gauge. 


Mr Jameson, Locomotive and Carnage Superintendent, Eastern Bengal State Railway 

Sends diagram of springs in use The spiral springs, class have done fairly well, 
while the percentage of breakages of the volute springs in the C class buffer and draw 
springs is too high 

The B class volute has stood well, but while of a heavier description than the other 
springs of this class, it also has abuffer of j\ v only 

A principal cause of the breakage is no doubt a want of a stop, and the absence of 
this admits of the spring when driven home jamming, especially when in use some time, 
and rusty 

There is rubber and rubber and so there is steel and steel. The former is going out 
of use as the Home authorities will not pay the price fer good stuff and the cheaper 
article is generally mbbisli In regard to steel, probably the makers aim at too high a 
tensile strength 

The whole subject should bediscussed at next meeting 


Mr Wedded urn. Officiating Locomotive and Carnage Superintendent, 

Bhavnagar Condal Junagath PotbamJar RajJway 

Has not the slightest doubt that causes of breakage g ven in East Indian Railway 
Carnage and Wagon Superintendent s letter to Locomotive and Carriage Superintendent, 
Northwestern Railway, a^e the pt ncipal ones, and would add another— insufficient clear- 
ance between the coil* 

Sends ferro of types in use, and breakages have been practically 1 nil ’ 


Mr Adler, Carriage and Wagon Superintendent RajpuUna Malwa Railway, Metre gauge 


For years past this railway has had to meet a very heavy expenditure in the up keep 
of volute springs in use with the metre gauge buffer gear 

Sends ferro of types of springs in use. 

Resistance of five tons per 3 inch deflection, and if the steel these springs are 
made of prove of good quality, the volute spring question as regards the Rajputana Malwa 
radii ay may be considered to be fairly met 

Volute springs of good quality only should be supplied and as few patternsas possible 





Notes and Correspondence, 1894 


<i6g 


Springs, Buffer and Draw — Subject C-D 

Has been obliged to abandon the re tempering of volute springs. 

Calls attention to a new spring patented by Platts and Turton , sends particulars 
(sec Appendix B) 


Mr Ptupps, Locomotive and Carnage Sapennteadeat Madras Railway 

Sends diagram of springs in use on the Madras railway , with the exception of 
springs made to Sections B and C, done fairly well 

The engine buffer helical springs, Figure D, as well as the spiral springs made to Sec- 
tion A (Timmis* patent) hate been universally very satisfactory In a few cases the 
volute springs, Figure E, hate given trouble owing to bad tempering and bad material, 
while the spiral springs to Sections B and C hate, for the same reason, broken right and 
left 

Practically given up the use of India rubber, as it has been found to perish in a very 
short time and git e us endless trouble 


Appendix A. 

Copy of letter No. <!ated Iweia, 28th May 1894 from the Locomotive and Carnage Superintendent, 

Burma State Railway, to F N Gutersloh, Esq, Locomotive Superintend eat, Rajputana Malwa 

Railway, Ajmere 

I am extremely obliged to you for your letters of the 10th February and 21st April last 
I am very glad to bear that your new buffing arrangement is likely to be a success At 
the same time I am quite unable to agree with you that there js anything wrong or objec- 
iionable in using buff and draw springs having a certain amount of initial compression on 
them The residual stroke of the springs is ample for our metre gauge requirements, being 
a\ v both ways either in or out 

1 One of the objects of initial compression is, as you state, to get the necessary elastic 
resistance for rendering the buffers transversely flexible, but another most important object 
is to make the buffers much less liable to sudden jerks in starting and to sudden recoil 
after stopping 

2 When two spnogs are opposed to one another on the same draw bar with the head- 
stock between, and each with a certain amount of initial compression, it results in their 
rate of compressibility commencing at zero and proceeding, not by equal increments of 
pressure per unit ol length compressed (as for an uncompressed spring), but by increas- 
ing increments of pressure for each unit of length. This greatly helps avtndance of jerks 
and recoil 

3 In the old days, which jou must very well recollect, when we used only single 

combined buff and draw springs (doing double duty) the shocks in starting and stopping were 
very bad indeed This was far more due to the use of single springs than to the old slack 
Tmffers (as we had no screw couplings) It was only during 1888-89, when I was emplojed 
on the South Indian railway, that this fact impressed itself upon me There they had 
nothing but single springs, and the whole of the slack between buffers was taken up either 
by Crighton s wooden discs (which have been used there for many years) or by Turton's 
and other forms of slack gathering buffers, yet, m spite of there being \ery little slack ^ 
between buffers, the jerks in starting and the recoil in stopping were so bad that it was 
quite impossible to sleep through them. / 
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4 Whatever you do stick to two springs or you will do more harm than good The 
Americans (I see from papers 1 take in) are just commencing to adopt the same view as 
Jones did 14 years ago namely that initial and opposed compression between buff and draw 
springs is absolutely necessary for easy starting and stopping The diagram of an un- 
compressed spring is thus — 



tyual tncrrmtnU 

Appendix B 

Extract from the Ironmonger s tetter dated 20th January 1894 page 134 
Turton patent ribbed section volute spring 
This spring is also worthy of remark, it having been brought out with a view to 
reducing the weight of material and at the same time increasing the elasticity and the 
weight carrying power of the spring and reducing the friction of the spring to a minimum 

It will be observed that when driven home tightly the bearing of the spring can only 
be on the ribbed portions, instead of on the whole width of the bar, which obviously re- 
duces the friction 



It is claimed that with this spring a saving is effected in material of 30 per cent o\er 
the ordinary plain bar, together with a gain of from 35 to 40 per cent extra strength 

From actual tests of the spring made with an ordinary plain bar section 3i X T 5 S inch, 
weighing 22 lbs a weight carrjing powe^ is obtained of 24 tons whenj inch from home, 
whereas with a volute spring made of thu patent ribbed section 3$ x $ inch (in the 
web), weighing 174 lbs the weignt carrying power obtained is 4 tons when J inch from 
Tiome 

From this it will be seen that the ribbed section spring possesses an enormous ad 
vantage o\er the ordinary section namely ij tons more carrying power, w th 4) lbs 
saving of material per spring It is patent from this that the new inventions si ould take 
the market, lookingat themfrom the points of economy and durability 
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fcleaerandoai by Mr Peirte.Carruc* Wagon Snpenaten 4 eat, Cut Indian Rulwaj, oo tb« brt*V»g»* 
of <!r»w and buffer ipnac* aabtsuUtd at the Conference of LocOmetiT* and C anil £* Effperioira'extJ. 
Calcutta Meeting, December iJ^ ( 


It will, I think, be well to trace back for some jears the history mil •working of the 
several kinds of draw and buffer springs on the Last Indian railway 

Up to the jear 1874 the springs in use were the old laminated form, In mmy case* 
acting both for draw and fuffer, and others only as buffer vrith a volute draw spring 

Th- weight of this description of draw and buffer gear was about 16 cwt , costing 
about Rs 225 per vehicle 

With the increasing loads of goods trains and mixed trams, the springs were not 
strong enough for the du*y required , the draw bars at starting being too much drawn out * 
consequent rebounding of buffers to the destruction of stock and discomfort in case of 
passengers It was therefore decided to adopt some other kind of spring, and India rubber 
took the place of steel 

fn 1880 a question arose as to continuing the supply of rubber springs at what was 
considered a high price, and the th-n Carnage and Wagon Superintendent wrote m April 
18S0 as follows — 

“ As to durability, we have the India rubber springs running for six jears as good 
as ever no failures (in one or two accidents the draw bars and nuts were pulled through 
cross bars, headstock, springs, and all else) 

" The comfort to passengers in heavy mixed trains is great formerly passengers 
and goods togeth-r meant almost driving the passengers off their seats at starting and 
proportionate injury to stock. 

* With 600 tons goods trams it is absolute to select strong buffering and draw gear, 

“ After many trials of laminated volute spiral and all the springs combined I am 
of opinion for true economy we cannot do better than continue as we are 1 

So long as the quality of the rubber sent out to India continued good, the working of 
the springs was all that could be desired, and 1 th nk this will be borne out by those 
members of the Committee who were supplied with the first lot of rubber springs. 

In 1880, owing to competition, and well known manufacturers binding themselves and 
guaranteeing to supply rubber of the special quality required subject to any chemical or 
other tests, at about half the price previously paid, the authorities in England had no 
option but to accept in good faith the tenders received, and with what disastrous results 
to our working expenses we all know The failures were so bad and so numerous that the 
use of rubber was prohibited 

The ruhberspnngs supplied were toall outward appearance good and stood the tests 
imposed one chemical analysis actually showing that they were better in quality than the 
springs or ginally supplied and for a time the matter was not understood, until found out 
that the manufacturers in England had been mixing old with new rubber, thus enabling 
them to supply the springs at a very low cost It is unnecessary to go further into this, 
sufficient to say that, the failures being so serious, it was decided in England in 1880 to go 
back to the use of steel springs, with up to date as bad results as the failures of the rubber 
This is the experience on the East Iudtaa railway, and from the opinions forwarded to me 
by several members it has been the same on other lines 
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The following facts are before us m regard to the use of draw and buffer springs on 
the East Indian railway — 


{a) High priced lammajed draw C Satisfactory as regards material but abandoned on 
and buffer and volute draw-1 account of cost and weight and being unequal 
springs (_ to the duty required 


( 5 ) Superior quality rubber springs 

Supplied from 1874 to 1880 


'Excellent results m every respect In use from nine 
to ten years (specimens of these will be shown at 
meeting), and draw springs in use for fourteen 
years past, taken out of vehicles , also specimens of 
India rubber, springs which have been running 
under a bogie carriage for 13 years 1 i months 


(c) Low priced inferior rubbery 

or mixed quality Supplied >■ Absolutely bad and failed in every respect 
from 1880 to i88g * 


M 


Low priced steel springs.' 
Supplied from i8go to date. 1 


have given in a drawing the results of working of 
these springs as bad as the inferior rubber 
springs under (e) 


From the opinions received from several members of Committee and for which I have 
to express my thanks I gather that the same trouble in regard to steel springs has been 
experienced on their railways It appears to be generally agreed that the cause of 
failure has been bad quality of material and bad workmanship and that the price of the 
springs supplied is too low to insure good quality In these opinions I entirely concur 


A stop has been recommended to prevent the spring being drawn to the utmost extent 
of its elasticity It is therefore necessary to enquire what this stop is intended to do I 
hope in the following remarks I may not be understood as advocating or believing that the 
ultimate shock should come on the spring I regret to record that I have bad experience 
in the last two years of what a stop is likely to do The inferior steel springs have pro- 
vided an effectual stop in jamming themselves or breaking before getting near home, and 
as a consequence we have been pulling on the cross bars as yet I do not know nor can 
1 estimate, the cost of repairs required vehicles are coming in daily with their bars bent 
This is exactlly what will occur when we have (if we do have) a stop to our spr ngs It 
only means that with a stop the faulty spiuig will be considered good and its failure only 
found out when the framework is not strong enough to stand the strain 


In my opinion v.'e do not require a stop it would merely aid bad wo kmanship and 
bad material What we do want is a spring of such quality and strength that will stand 
the pressure required without being overstrained or broken With our tight screw coupled 
vehicles there should not be difficulty in making such a spring, and only in collision or 
extra or d nary shunting would there be a chance of the spring being injured or giving way , 
whetherthe spring is mad“ of steel or rubber the quality must be beyond suspicion 


We have just received from England some iron wagons and a stop to the draw bar 
spring has been supplied in the shape of a wrought iron socket (shown at meeting) similar 
to a buffer case, v\ eigh mg 28 lbs each or, deducting the present base plate, 16 lbs =■ 24 lbs 
per wagon The cost of these has been invoiced at 8 shill ngs and 6 pence per wagon, 
and to my mind, apart from the weight to be carried about, I would rather have seen the 
price put into the springs 

As drawn attention to by Mr Cardew, whose opinion on this subject is most valu- 
able, the advantage the rubber springs have over sttcl js that they have a decreasing ratio 
of flexibility under an uniformly increasing load, whereas the steel spring is practically 
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uniform. Consideration will show how this must affect the careful starting of a train, 
the steel being drawn out at least double as much as rubber, and it is for this reason I do 
not consider that the old spring of so years, good as it is (diagram of which I have sent and 
specimen of which will be shown to you), is comparable with the best rubber 

l am merely remarking on facts AH I ask for is the supply of good material with 
workmanship, and only record here that my opinion of good rubber is, that it is infinitely 
superior to any steel springs we have ever been supplied with But even with this ex* 
petience, I would not go so far as to recommend that “ all our eggs be put into one bas- 
ket. ,, We have of late dearly bought our experience of doing this but I think on the 
evidence before us we are justified in recommending that a further trial of the best rubber 
should be made against the best steel springs obtainable, and let each stand on its own 
merits We must bear in mind that our experience of the steel springs latterly sent out 
has been as bad as the worst rubber supplied 

Summarising, 1 beg to record the following opinion* — 

l — That good rubber has held its own against any steel springs 

3 —That the price paid latterly for springs, either rubber or steel is not sufficient to 
ensure good material and workmanship 

3 —That too much reliance is placed on the chemical test for steel as was done with 
the mixed rubber 

4— That the steel sptmgs supplied have not been of sufficient weight 

1 have submitted diagrams of all the springs used by the East Indian railway, draw 
and buffer , also diagrams of spring in use by the North Western railway Eastern Bengal 
State railway, Bengal Nagpur railway, Oudh and Rohilkhand railway, Bengal and 
North-Western railway, Bhavnagar Gondal Junagarh Porbandar railway, Madras rail- 
way, and Great Indian Peninsula railway for consideration of the Committee, and hope 
Xante conclusion may be come to and a resolution recorded 
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Committee of Locomotive and Carriage Superintendents 


Dear Sir, 


/»z 


s/s 


7 ' 


In the Inde-t of Volume VI of the Proceedings the item — 

Axle boxes in pressed and cist steel page 179 

has been accidentally omitted Kindly correct this error 


Yours truly, 

F Wolley-Dod, 
Secretary to the Commit let 


It is well known that the largest percentage of fractures to cast iron axle boxes occur 
by the dust-guard shield plate at the back of the box being forced violently against the dust- 
guard collar of the axle in shunting operations, resulting in the side of the axle box behind 
the axle guards being broken, that is to say, the tendency of the shock is to tear the side 
of the box away from the crown and bottom This no doubt explains the cause of the 
fractures m the pressed steel boxes , the sides m their case cannot be fractured, but the 
shock is conveyed to and expends itself on the corner where it is weakened as described 
In other respects this axle box has given satisfaction, there being no large number of 
cases of heating as compared with other designs of boxes m use, or any other general 
objection, the opening in the front of the box might be reduced by raising the lower lip 
as shown in the sketch so as to increase the packing resen oir I note that they soon be- 
come dirty from leakage of oil at the face plate and accumulated dust , the use of a swing or 
Itnged face plate and the omission of the oil hole in the face plate would also be an 
improvement, it would pre%ent needless oiling when from want of time the bolts 
and nuts cannot be removed and replaced for examination of the state of the packing 
Tram examiners habitually oil all boxes, many of them already Teplete with 01k far want 
of a ready means of examination, and the proMSion of a hole in the face plate encourages 
them not to go to the trouble of removing it, eiea when there is ample time and opportunity. 
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The opinion has often been expressed that with the use of so thin a sheet metal the 
plate at the bottom of the axle guard grooves would soon get worn through by the friction 
of the axle guard against the box I have examined many of the boxes in use but must 
confess to not being able to detect any indication that this is likely to occur , beyond a 
slight polishing of the bottom of the grooves, there seems no indication of any reduction of 
the thickness of the metal It is however, the case that with cast iron boxes the inner 
edges and also the face of the legs of the axle guards do wear away to a considerable ex- 
tent in the course of years and all the sooner if care is not exercised in keeping the axle- 
guards square and true but in this case it is the chilled skin of cast iron working against 
malleable iron whereas with the pressed steel boxes both surfaces coming in contact are 
equallj soft and malleable, so that little actual friction and consequent wear result 

I would not, however advocate an extension of the use of these boxes unless the 
defects pointed out can be overcome The greater part of the lo«s entailed by damage 
to a vehicle in an axle box during the busy season when every available vehicle is a factor 
in the possible earnings lies m the loss incurred by the vehicle being laid up and if the 
pressed steel boxes, as they are non, are to fail and require replacement or repairs, such as 
described, there can be no economy in further adopting their use 

The cast steel axle boxes, plate L, were indented for under Indent No of 1892 
and were begun to be put into work in July 1893 using them to replace damaged cast 
iron axle boxes I decided to give them as general a trial as possible, and accordingly fitted 
a few to each class of stock to begin with, reserving future renewals mainly for goods 
and coal vehicles 

Two hundred and eighty of the cast steel boxes are now in use, the greater number 
being m work since the date of receipt in the country, during which time I have not had a 
single complaint against them nor have they shown any defect whatever, and no cases of 
fracture have occurred even amongst those fitted to the coal wagons used on the Sanctoria 
branch, where damages to axle boxes are, as is to be expected most frequent 

This is a most satisfactory result to have to report and goes far to compensate for 
their high first cosf^. which I note was 32 shillings in England and the issue rate in 
Nagpur Rs 25 8 o , but when it is considered that these good results are obtained with 
complete immunity from Fracture, I think that the first cost is after all but a small matter 
Since 1889 up to 30th June of this year the records show that 3 325 cast iron axle ' 
boxes have had to be renewed owing to fracture , the records are not, however, quite 
complete some months of the early days of the broad gauge having been lost nor does 
this number include those replaced during the time the line was under construction for 
which the capital of the railway was debited so that I am quite safe in saying that the 
total debited to Revenue could not have been less than 3 325 ora half yearly average of 
302 out of a total wagon stock of 3 535 this at Rs 8 per axle box without brass 
bearing, which is about the issue rate in Nagpur, and the average rate of those manu- 
factured in the shops, totals up to Rs 26 600 

As already pointed out, this by no means represents the total loss incurred, loss of 
earnings m vehicles being laid up, for it is at the very time they are most required that 
breakages are the most frequent The loss by haulage to shops in many cases must be 
added, as well as loss of oil and the cost of extra staff to carryout repairs all these causes 
contribute to recommend very strongly the adoption of any axle box that will tend to 
the ir reduction even if the first cost is high and this ispre eminently the case with the cast 
steel boxes which have so far shown themselves free from liability to fracture under 
-any working conditions 

In the design of the axle box I would recommend a few minor alterations as shown in 
plate L, figs 1 and 2 
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As in the case of the pressed steel box, the lower lip of the front opening might be 
■raised a little l would also advocate an increase of depth, etc , a^ shown in the figure , 
these alterations would admit of a 4$ inch or 4 inch diameter journal be ng used as might 
Tjc necessary, the present internal width being ample this would be a great advantage, 
doing away with the increased width between axle guard legs at present considered 
necessary when a 4 1 inch diameter journal is used with a cast iron axle box 

The swing face plate provided m these boxes at my suggestion requires a few words 
of comment The number in use as jet is not, as will be seen, great , and although there 
are also a lew cast iron boxes with a similar design of face plate the total of both is not 
great enough to give rise to any remark from the examining staff for or against them, 
still 1 can safely say from mj own personal practical knowledge of the disadvantages of 
the, in India, usual type of bolted face plate, that a swing or hinged face plate, for the 
reasons already referred to in my remarks on the pressed steel axle-box, would be economi- 
cal and advantageous 

The objection made to this tjpe of face plate is a sound one, vie that it affords an 
easy means of theft of the lubricating packing, but this applies more to the northern parts 
of India, where the winters are cold and natives will abstract the oily pack ng for use as 
fuel to provide warmth In this and the more southern parts of the country the necessity 
of fuel for warmth is not so great, and for cooking purposes oily waste is a very bad sub 
stitute for fuel as its odour pervades the food and makes it unpalatable 

I have onlj had one case of the removal of the packing from the cast steel axle boxes , 
■the damage done to the box only served to show the advantage of their use, in so far that 
the dust guard vvasherway, which is cast solid with box was at the opening left for the in- 
sertion of the leather washer warped and twisted, but this was soon put to right by the 
blacksmith and the box put into work again as good as ever. 

Adm tting however as I am quite prepared to do the necess ty for some provision 
against this contingency, it is surely not impossible to des gn a spec al nut for the studs 
that fixes a swing or hinged face plate and so prevent the lubricating packing being 
tampered with, such as for instance, a round nut only capable of being slackened back (it 
should not be possible to remove the nuts from the stud altogether so as to prevent their 
loss) by means of a G shaped spanner or in any other way thought adv sable the provis on 
•of a f-w special spanners to the staff would very soon be compensated for by economy m 
oil when the interior of the axle box could he read ly examined and the (ace plate refixed 
m its place , it would also do away with those numerous markings on the sole bars, called 
examination marks, placed there for the information of the staff to indicate when next the 
face plates should be removed for examination of the lubricating packing With the 
u<-e of a hinged or swing face plate the necessity for repacking the box would be evident 
to the examiners, and by more frequent examination fewer hot boxes vvouJJ, I am sure, 
be the much to be desired result 

Iw conclusion I would state that when at home m 1892 these axle boxes were then 
under manufacture by Messrs D Drummond &. Sons Govan At the req est of our 
Consulting Engineer m London 1 visited the works of tl is firm, where I saw one of the 
boxes tested by crushing the sides in, until they met, with repeated blows of a foreham- 
mer, the box being held on a solid iron block Under tb * severe test the metal merely 
.fractured in no case did any part of the box break away At my inst gation the box 
was set at an angle with the back opening upwards and the lower side resting in the axle- 
guard grooves on the edge of the iron block , the side of the dust guard vvasherway and 
part of the box that is usually broken avvaj when fractures occur from violent shunting 
•was struck several times with the forehammer with the object of ascertaining if this part 
could be fractured or broken, but no further impression n as made than the abrasion of 
the metal produced by the blows 
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From my experience of them 1 have formed a decidedly favourable optntoa of the 
cast steel box and l am sure that with more of them m use a decided redaction of our 
expenditure is replacement of damaged axle-boxes must result, and being practically un- 
breakable they will barring extreme cases of accident, outlast more than one vehicle la 
finally deciding on adopting their more extensive use I think their first cost should not 
be allowed to weigh in any way against them , the more general use of them will no doubt 
lessen this somewhat, and their advantages of being capable of being used with both a 
4 inch and 4 1 inch journal, while retaining the standard axle guard of 6s inch as well as their 
reduced weight as compared with the cast iron axle box, via. 74$ IS against ua| lb, 
should be given great weight in considering the question 


Copy of letter No 10457. dated 30th June 1893 from the Locomotive and Carnage Superintendent, to 
the Agent and Chief Engineer, Bengal Nagpur Railway 

I beg to send you enclosed in a box one of the 100 patent pressed steel axle-boxes 
supplied under Indent No 50 L.of 1890, the crown plate of which has fractured and allow- 
ed the brass bearing to have play in the box As the defect seems one that could be- 
easily remedied in future axle boxes of this type, and as doubttess our Consulting En- 
gineer would with this object in view^ bring it to the notice of the manufacturers I would 
ask that it be sent far his inspection 

The axle box is one of four fitted to covered goods wagon 2236 in January of this year, 
out of which three have fractured in a similar manner In other respects these boxes 
give no trouble and seem satisfactory 


Copy of a report by Sir A M Rendel Consulting Engineer to the Bengal Nagpur Railway, dated London r 
24th October 1894 

I ha\ e your letter of the 24th September forwarding an extract from the Agent's 
letter No 136 regarding the trials made of the axle boxes sent out for experimental 
purposes in compliance with Indents Nos 50 L and-SLkr^ 

The greatest difficulty was experienced m complying wi*h the indent for stamped 
steei ooxes The manufacture of boxes under this patent had only just commenced, and 
even now »s in a more or less experimental stage I am not surprised therefore that 
a few defects have come to notice ir actual working 

1 will now deal with these defects in detail — 

(t) The casting form ng tbe crown of the box which Mr Rhvnd found to be rather 
weak has been replaced by a forging in all recent designs The box was not pressed 
over the casting as the Locomotive Superintendent appears to think, but the box was 
heated and the casting shrunk in after th* box was made 

(2) 1 anticipated d fficulty in welding uv the bottoms of these boxes, and special 
attention was paid to the inspection of this portion of the work Each box was tested 
and several had to be rejected for defective welds These defects 3re most difficult to 
detect and it speaks well for ti e inspection that so few have been found in actual 
working 

{3) The roost serious defect so far brought to notice and fortunately the simplest to 
remedy, is that boxes have cracked at the back along the corners formed by the sides and 
crown 
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I expected the axle guard would cut through the groove in the box and to prevent 
this I have for some time insisted on all pressed steel boxes being made of -j^th inch plate 
instead of i inch as the makers wished I think the experiments on your line have not 
extended over a sufficiently long period to test this It is well known that cast iron 
xixle boxes wear their guards The inference is that the wear, which in the case of 
cast iron boxes is confined to the axle guards, would in the case of pressed steel boxes be 
divided between the box and guard The groove in the pressed steel box is shorter than in 
the cast iron one, besides being less true, and the box is therefore more liable to tilt and 
the wear is doubly liable to be localised 

I am glad Messrs Drummond s boxes are satisfactory they passed every test we could 
devise here The manufacture of these boxes was quite a new thing and there was some 
•difficulty m hitting upon a light and strong des gn of box which would suit the material 

1 have investigated the question of the ‘ Flexible Cast Iron box which Mr Wynne 
stated had given satisfaction 1 obtained a box from the makers, which they stated is an 
exact duplicate of those supplied to your Company This box is made of the same mate 
.rial as the Drummond box 1 Flexible Cast Iron is merely a trade name 

The material consists of *5 per cent of good scrap steel and 75 per cent haematite pig 
-melted together The castings are run direct from Jhe cupola and then packed inboxes 
with haematite ore and exposed to a high temperature for five or six days This material is 
•called ' steel 1 in the Birmingham District where it is largely used for castings, as it is 
more easily moulded than steel and is much stronger than cast iron The value of the 
material depends on the annealing being properly done, and it is by no means easy to 
check this at reasonable cost 

The weight and present cost of the various classes of boxes in use on your line com 
plete with brasses, compare as follows — 



Wcght ntts 

Colt 



Rs A P 

Cast Iron 

”375 

22 9 0 

Drummond 

66 5 

32 0 0 

Flexible Cast Iron . | 

8687 

35 0 0 

Stamped Steel 

68 04 

31 1 0 

Pressed Steel (Fox) 

785 

30 3 0 


The price paid for the 1 Flexible Cast Iron box includes the cost of two patents 
■namely that of the dust guard and o 1 hole cover wl ich form no part of the box itself If 
we used the ordinary dust guard and methods of lubrication which, in my op mon are 
quite as good as the patent kinds the cost of the box would be 5 shillings less The 
weight of th s box can al«o easily be reduced to 73 lb 

There will be 1 ttle to choose in weight between th- \anous steel boxes and their 
relative value w 11 thus depend on price and strength alone The so call d cast steel 
box has so far proved the best, and I am glad of this as it involves no patent The ma. 
tenal is in common use, and no special plant being requ red for it, a demand for b 
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made of it has only to be established to bring the price down to little more than that of 
cast iron, and b) exporting a small quantity of hzcmatite iron they might even be made in 
India 

The figures which Mr Rhind gives are. not sufficiently complete to fix the life of a 
cast iron box on your railway Failures are always more plentiful on a new line, and the 
defective boxes ate bound to get weeded out at an early period I therefore doubt if a 
sufficiently good case has been made against cast iron to justify its wholesale condem- 
nation , but if the price of the w Cast Steel' box can be reduced considerably, as I antici- 
pate it can then the general adoption of this material for boxes is perhaps desirable 
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CLASSIFICATION OF ROLLING-STOCK — SUBJECT 9-1 


The form proposed by Mr R Pearce was considered at the meeting, certain alterations 
were agreed to, and the following gencrat principles decided on — » 

That all rolling-stock, both coaching and goods chicles, should be divided primarily 
iuto clashes, as sbowa TO arrowed (atm, and that as Car as possible all V eludes should be. 
shown under these classes only. 

That each class should be subdiuded into tjpes, in the manner shown in the annexed 
form, the actual tvpes differing somewhat on different railways 

For goods vehicles, it was at the meeting decided to show both the length and width 
of the body, but when an attempt was made to draw out the form in accordance with this, 
it was found that it would be cumbrous , pending further consideration, width of body 
has been omitted, and length only, which is the most important dimension, entered 

Platform wagons, and wagons with sides, either high or low, are all classed as “ open 
wagons," being different types of this class 

It is perhaps a question whether the mme of the class " Coal hoppers " should not be 
altered to “ Hopper wagons,” as more comprehensive, hopper wagons being occasionally 
used for articles other than coal 

It is also for consideration whether it is desirable to distinguish coaching vehicles 
fitted with gas from those not so fitted. 

In accordance with the Resolution adopted on page So, the form is now printed and 
published for further opinion 


F W.-D 
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Statement of rolling s 



3 Second Class Lateral seats with bath 

rooms 

Do 

4 Intermediate Class 6 Compartments 

5 Do 

5 Third Class <5 Q 0l t p a rlme its 

Double story 
Bogie 

Ambulance with latrine 

6 Composite I and II lateral seats 

1 with bath rooms 


I and II transverse 
seats without bath 
root is 


I II and Intermediate 
bogie 

Intermediate and III 



III and*- postal 
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Statement of rolling-six 


Class 


Coaching Vehicles 
—-continued 


S Carnage Trucks 


9 Horseboxes 


to Luggage vans 


11 Brake vers 


Typf 

Description 


Brought forward 

£ of to tons 
16 of is to is \ 

2t of 13 to is j 

f 

0 one can lage each} 

6 horses 01 4 tons 

3 con pa) tments, jo 

ions 

Passenger, 13 ton 
Pa ssengei 10 ton 



Total couching 
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Statement of rolling-siock 


Class 

Type. 

£ 

ACCOMMODATION IN EACH VEHICLE. 

First 

$ci«id 

| htarite 

1 

Description 

0 m 

4) « 

£ 
e 

z 

-H 

to 

rt 

4 

\ 

S. 

I 

| 

1 

| 

a 

h 

• 


- 

• 

< 

« 

' 

8 

9 


» 

•• 

» 

Coaching Vehicles 





No 

No 

No 

No 

No 

No 

No 

No 

No 

— continued. 















B) ought forward.. 


— 

— 

1083 

“ 





— 



S Carriage Trucks 

s of 10 ions 











1 

1 

■ 


1 6 of 12 tons 
















4 

6 

20 

- 

— 

— 

— 

— 

- 

- 

- 


st of jj tons 














Or one can inge each ^ 













p Horse boxes 

6 horses o) 4 tons 


4 

si 

7S 

- 

- 

- 

- 

- 

-J 

- 

- 

lo Luggage vans 

3 coirpai tments, 10 


4 

« 

21 






_ 




tons 













ii. Brake vacs 

Passenger, /j ton 


6 

> 4 \ 

30 

- 

- 

- 


- 

- 


- 


Passenger, 10 ton 

\ 


4 

9 







— 

l 

1 


Total coaching 
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Statement of rolling-sto 



Type. 

NUMBER OF VEHICLES WITH LOAD CAPACITY hOl 

Class. 

Description. 

Number of wheels. 

Average length of 
body. 

Average tare 

s 

• 

fS 

1 

£ 

£ 

I 

£ 

■ 

■ 

3 

3 1 

< 

5 

* 

- 

8 

■ 


■■ 

" 

“ 

Goods Vehicles 


No 1 

Ft In 

Tons 

No 

No 

No 

No 

No 

No 

No 

Nc 

i. Covered goods 

Wooden , baggage ... 

4 

22 0 

7 

5 

- 

19 

- 

- 

- 

- 

- 


Wooden, Military * ... 

4 

l8 O 

61 

- 

- 

- 

8 g« 

- 

- 

- 

- 


Iron, Military * 

4 

18 0 

7’. 

- 


- 

102 

- 

- 

- 

- 


Iron, ordinary 

4 

18 0 

6\ 

- 

- 

- 

2920 

- 

- 

- 

- 


Wooden, ordinary . . 

4 

16 0 

5 \ 

345 

- 

- 

»645 

- 

3 

- 







MS 


>9 

5 SS 8 

- 

3 



2. Open wagons 

Wooden, six wheeled 

6 

22 0 

6% 

I 

I 

_ 

_ 

_ 


- 

3 


Wooden, ordinary ... 

4 

21 0 

7 

B 

B 

- 

- 

- 

- 

- 

2 


Do. do 

4 

*9 3 

61 

as 

- 

- 

- 

- 

- 

- 

- 


Wooden, Military . . 

4 

' 9 3 

6\ 

- 

- 

18 

993 

»S 

“ 

- 

1 


Iron, Military 

4 

19 3 

6 

- 

- 

- 

” 

68 



■“ 


Wooden, ordinary ... 

4 

r8 0 

St 

*54 

- 

- 

- 

- 


- 



Do , coal or cohe . 

4 

18 0 

6 

- 

3 

- 

- 

- 

- 

- 

- 


Do , ordinary 

4 

16 0 

4 * 


- 


- 

- 

- 




Do , dummy for 
era n es, with a ell 

4 

r6 0 

5 

» 

- 


- ; 

- 

- 


— 


- 

- 

- 

287 

3 

18 

1 213 

184 

- 

no 

6 

3 Powder-vans 

Ordinary 

4 

16 0 

7 

31 

- 



- 

- 

- 


4. Timber trucks 

Iron with bolster 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 


Wooden with bolster. .. 

4 

12 6 

5 

- 

9 « 

- 

- 

- 

- 

- 

- 

S Coal hoppers 

Iron 

4 

14 0 

5 


- 

348 

5 »a 

- 

- 

- 

- 


Wooden 

4 

14 0 

5 

- 

171 

- 

- 

- 

- 

- 

- 

6 Cattle wagons 

Cozered ... 

4 

18 0 

6 

7 

- 

- 

9 

- 

- 

- 

- 

7. Sheep trucks 

200 sheep m 3 iters... 

4 

18 0 

8 

S 

- 

- 

- 

- 

- 

- 



Carried forward ... 

- 

- 

- 

O80 

365 

38s : 

nr 

184 

■ 


11 


To cirrjr 8 horses or 10 pen t). 
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for half-year ended iSp — (continued). 
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WORKING OF THE BRAKE — SUBJECT It, 


Enclosure to Secretary* s letter No C. 96, dated 10th August 1894 


Letter No 3*7 Sut, from the Director Genera! of Railways, to the Secretary, Committee of Loeaowtree and 
Carnage Snpenateaflenta, dated Simla K*t July 1894. 


I hate the honour to forward herewith copy of Goverrmeot of India, Public Works 
Department, No 22 K Stat , dated aand January 1894, relative to the results of the work* 
mg of continuous automatic brakes on {radian railways during the 1st half of 1893, and 
to unite attention to the cases of delay due to failure of the material and machinery of 
the vacuum brake as show n in table H of the enclosure. In view of these failures, I 
would request the favour of your kindly obtaining the opinion of the members of the com- 
mittee who are acquainted with the results of the actual working of the brakes in this 
counity, as to whether the brake is working satisfactorily in India. 


TABLE No- 1 


Statement showing the Indian rati cays on which continuous automatic brakes were muse 
on the 30th June iSgj, the description and number of roUtng-xtoch, and the mileage 
run by trains fitted with the brakes 



m 

'»»««*• | 


jttorMTioa w»e*»T 

Ril «ajr» IlwJc&eg touch 1 ati worted] 

u 

| 

CtalcJ. 

! 

[ Pip *‘ I - : 

I 

Vi»r*ber vS, 

nt Wn, 

t» e» w 

tad. 

OI rCvCirM 
J^Kloo 

CK ro te» S c 

'Tn total 

Stavdird Gioqe 

State lines worked by the Suit 

North Western (state) 

343 

(«) i 
>354 

87 

(i) * 
591 7l6 

H«S 

12-64 

Oudh and RoMkhand (stale) 

»s 

1 „o i 

i 


1976^ ; 

246 

* 3 S« 

£»* em Bengal 'state) 

•5 ! 

104 

: 

>3 i 

*54 *53 j 

493 \ 

i7-*a 

Line worked by guaranteed company 

Great Indian Pen nsuU 

7 4 

159 

55 

37,618 

1 3*6 

: 

! 490 

Metre Cater 

State tme worked by comptBy 

Somh Indian ^ - — j 

16 







<•> r« « 'O CJd « w I* I * « #»\Uf D Ia» Rjl'-a. 
|l) t 
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TABLE No. II. 


Siat • 1 



' ‘ * J ' ,l ~ ‘ r 9 Ji oil cases tn "which the 

■ to be brought into action, or 

. 

■ 

3 I 

- 



» draertp- 


. ... 


RaBw»7 

wh eh filled or 
(IW Aclay tw 

tlirecf U lu-e. 



column 4. 


: 





Standard Gauge, State lines worked b\ 
the State 


North West- 
ern (state) 

Vacuum 

Automatic 

13th January 
1893 

pu) Tailure of material — 4 down mail detained 1 
40 mm at Sohlwa, brake gearing having | 
become disconnected m consequence of 
brass bar hanger having broken 




32 nd January 
»893 

(ifi) Neglect of servants —3 up mil detained C 
mm at Saharanpur, vacuum pipe in rear 1 
of tram having been disconnected at la«t 
moment to shunt on a carriage, and pipe 
not having been replaced | 




1st February 
1893 

(in) Failure of machinery —4 down mail delayed 1 
3 min at Sarsawa, piston rod having 
jammed. 




2nd February 
1893 

(111) Failure of machinery —4 down mail detained 

1 hr 58 min. at Begamabad, brake blocks 
of third class carnage No 1605 has ing jam- 1 
med, in consequence all brake gearings 
had to be taken down. Brake pms were 
hard set, this accounts for the long delay 




7th February 

1893 

(111) Failu-e of machinery —6 down trail detained 
5 min at Ladhowal relrasmg brake off! 
wheels of front brake which were skidding 




7th February 1 
| 89 V 

(in) Neglect of servants — 5 mm detention to 80 
dow n goods ow mg to failure of driver to 
have his brakes taken up, thus rendering 
them inefficient 

S 9 , . 7 « 6 » 



23rd February | 
1893 

(in) Failure of machinery —3 up mail detained 
q min brake shaft having broken w here it 
had been badly welded. 



1 

26th March 
t 893 - 

(in) Neglect of servants. 5 min. lost bv 3 up mail 
at Rajpura releasing vacuum brake of 
who'etram, owing to a carriage without 
vacuum pipe, having been attached nett 
front brake ard carriage etamtner not 
hav ing been asked to re'ease the v acuum 



jSth **" * ' 

1893 

1 « 




driver having om ttrd to have slack mbrake 
blocks taken up Node'ay 



4th April 

(iii) Fa’ure of mach nerw —5 up rral de-ay ed 

9 nt tv. at Ghambad, vacuum pipe blow ing, 
and to m n al Begar-abad taking of! va- 
cuum brake. 
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TABLE No \\—contd. 


Statement showing, for the st* months ending 30th June 1893, all eases in which the 
continuous automatic brakes failed to act when repaired to be brought into action, or 
caused delay in the working of trams — cemtd 
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<*reat Indian Vacuum 
Peninsula Automatic 
— -could 


created ne..fr>sary \acuum ti» , ij' in rear J 
brake as required by rules j I 


15th May 1893] (1 ) Ti lure of material —Rubber coupl ng of ei 
| gine Vo 640 on 57 down found defect iV' 


I 33rd June 1^91! f| i)F "* 
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SOUTHERN MAHRATTA RAILWAY WORKSHOPS AT HUBLI — 
SUBJECT 15 


Note by Mr C P Whitcombe Locomotive and Carnage Superintendent, Southern Mahratta Railway, 
dated Hubti.yd October 1894 


Period of construction and arrangement of buildings 
the construction of the Southern Mahratta Railway Workshops at Hubli was com- 
menced in 1885 and finished m 1888 the relative positions of the several shops and of 
the General Stores building are illustrated in Plate LI 

The total area of the ground occupied by the buildings and yards is neatly 34 acres. 

Capacity with respect to mileage worked 
The workshops as originally designed, were intended to serve 800 miles of railway 
and the extensions shown in dotted lines in Plate LI have become necessary owing to the 
extent of the sjstem worked by the Company having increased to nearly double that 
length 


Mileage statistics, 1894 

The total length of line worked by the Southern Mahratta Railway Company on the- 
30th June 1894 was 1,536 miles the train mileage run during the 12 months ended on the 
same date was 3 190,635 


Rolling stock 

Particulars of rolling stock owned by the Company are as follows — 
Locomot ve stock 

^ S ngle un t 846^ 

luuble 57 J 

fSngle , 4 535 ) 


Coach 


( S ng 
l Dout 

fS ngle , 
Goods < 

(.Double , 


9°3 


Cost of buildings, permanent way, etc 

The approximate expend ture on buildings, including also permanent way drainage, 
water supplj, reservoir in connection with condensing engines and fencing amounts to 
Rs 15,12,000, the estimated cost of the extensions !•» Rs 1,95,000 


Machinery and tools 

A detailed list of the machinery with particulars of distribution to the several shops 
will be found in the appendix, the cost of each machine 13 shown separately and the aggre- 
gate cost of the miscellaneous tools allotted is entered separately against each shop The 
cost of sanctioned equipment amounts to Rs 930 456, the grand total, including provision 
for the requirements of the extensions, will probably amount to ten lakhs. 
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Location of Workshops at Hubli and remarks about Subsidiary Workshops. 

ffubh was selected as the site of the Workshops owing to its central position with 
regard to the Southern Mahratta Railway proper, which extended between Poona Hotgi 
Bellary and Hanhar There arc subsidiary workshops at Bengalore built by the 
Mjsore State for repairing and maintaining the rolling stock of the Mysore State Railway, 
the area occupied bj the shops and vard is about 2| acres, the expenditure incurred is 
Rs 1,15 000 on buildings, etc , and Rs 1,09060 on machinery and tools, a complete list of 
which is attached Each large engine changing station has been supplied with one lathe, 
one shaping machine and one drilling machine, in addition to the usual equipment of tools 
in order to facilitate light repairs 
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Tools and Plant — Hublt Workshops 


Item 

No. 

DESCRIPTION 

No 

Amount 

App « to e r» « ot | 
p 1 of the 

mS b “" j 

Rihabto. 




Rs 

A 

T 

Pence per rupe \ 



I Machine and Fitting Shops 







' 

Crane travell ng fly off cord 2, tons 
th gv de wheels and gear complete 

f 

4 5*7 

0 

0 

16327 


2 

Crane travell ng hand 3 tons 

I 

2763 

O 

0 

16327 


3 

Eng ne all 8 H P vert cal w thbo ler 
and shaft ng clutch gear comp e e 

, 

3 953 

O 

0 

16327 


4 

Eng nes uH P portable 

2 

6064 

O 

0 


1 Spare 

S 

Gr nd stones 6x8 w th drnr ng gear 
and 2 spare stones 

2 

2 066 

O 

0 

16205 


6 

Lathe axle b ass bor ng v th 4 chucks 
and a steel bor ng bars 

I 

1 255 

0 

• 

16563 




, 

306 

0 

0 

17 262 


8 

Lathe 6’ cen re 5 ft bed hand power 

I 

zjo 

0 

0 


Purchased m Ind a. 

9 

La he double ac ng tud turn ng and 
sere ng 6 centre 

: 

867 

0 

0 

16327 


10 

La he head ng and po nt ng 6 centre 

1 

897 

0 

0 


Purchased n Ind a 

11 

La he s ogle geared 6" centre 5 ft 

6 n bed 

1 

955 

0 

0 

17247 


12 

Lathes self acl ng s d ng and screw 
cu ng 6 centre 5 f 6 m bed 

4 

10 060 

0 

0 

17 931 


13 

Lathe screw cutt ng f centre 6 ft 
bed 

1 

670 

0 

0 


From B K R. 

»4 

Lathe sere v cutt ng 8’ centre 13 ft 

6 n bed 

1 

2093 

0 

0 


Purchased n Ind a. 

«S 

Lathe sere v cutt ng 8} centre 10 ft 
bed 

1 

984 

0 

0 


From B Iv R 

16 

Lathes se f ac ng si d ng and sere v 
cutt ng 8 centres 8 ft beds 

4 

8 4S0 


0 

16563 & 16327 


*7 

Lathes self ac ng si d ng and sere s 
cult ng 8* centres 9 ft beds 

2 

4 35* 

0 

0 

16327 


iS 

Lathes add t onal pa ts for above 

2 

6218 

0 

0 

15 425 


>9 

Lathes 8’ centre's 5 ft beds brass 
fn sh ng Cooper s patent 

2 

7 010 

0 

0 

i5 4*o 


" 

Lathes S’ centra 6 ft beds, brass 
fin sh ng Cooper s patent 

3 

II 600 

0 

0 

15 425 


21 

Lathe screw-cult ng 10’ centre 

z 

2 6 3 2 

0 

0 


Purchased rind a 

21 

Da do do I9 l ft bed 

1 

4 855 

0 

0 


from B. K R 

23 

Lathes se f act ng si d ng and screw 
cut ng 10* centres to ft. beds 

2 

5 431 

• 

» 

lO 936 &. 16 327 



Carr ed over 


9° 933 

0 

0 
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Machine and Fitting Shops— 
[con id ) 

34 Latlitti (ddiliMAl p>vt*i Consisting of 

fixed head stock, slide rest, face plate, 
chuck, counterihaft and pullejs, for 
above .. . , 

35 Lathe, self-acting, sliding and screw. 

cutting, to* Centre, 30 ft bed ... 

36 Lathe, additional parts for above 

37 Lathe, hand, single geared, to* centre, 

9 ft. bed 

3S Lathes, s» 1 f act mg, sliding and screw 
cutting, la* centres, n ft. beds 

39 Lathes, la’ centres, addit Onal parts, 
consisting of fas* head s ock, slide 
rest, chuck, and countershaft, with 
brackets, complete 

30 Lathe, self-acting, sliding and screw- 

cut'mg, 15* centre, 14 fi bed 

31 Lathe, self acting, sldmg and screw- 

cut mg, iS* centre, 13 Si bed 

31 Lathe journal, with head stocks and 
two compound slide rests for turninj 
journals of tender, carnage and 
wagon wheels up to 39* on tread 

33 Lathes, wheel, double face plate 

suitable for wheels with a maximum 
diameter of 39* 

34 Lathes, wheel, double face plaie, su t 

able for wheels with a maximum dia 
meter of 54’ 


Carried os er 
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Itm 

No 

DESCR PTIO'J 

No 

Amo 

* 


App ox MM 3 ol 
<3 hange a wh h 





Rs 

A 

p 

Fence per rupee 



Brought fo ward 


202 788 

0 

0 



43 

Machine and Fitting Shops — 
[contd ) 

Mach ne dr 1 ng doti blegeare d to 
dr 1 holes 2\" X 9 


4°a° 



16327 


44 

ifacft ne dr f ng and bor ng double 
gea ed to dr ho es 3 X 12* 


4 600 

O 

O 

16 327 


45 

Mach ne dr 11 ng rad al med um s re 


3199 

O 

0 


Pu cl ased n Ind a 

46 

Mach ne d 1 ng and tapp ng rad al 
to dr 1 holes 2* X 15’ 

1 

3 77 o 

0 

0 

1542a 


47 

Mach ne horizon a! slot dr 11 ng 
s ngle head med um s ze 


4 294 

0 

0 


D tto 

48 

Mach ne travers ng d 1 ng 0 cut 
s ots about 8* ong 1 ft broad and 6 
deep 


2 262 

0 

0 

15 425 


49 

Mach ne m ng m e sal doub e 
geared 

5 

a 287 

0 

0 

16 327 


SO 

D v d ng head (h cent es for use 
* th above 


371 

0 

0 

«5 42a 


Si 

Mach ne m 1 ng and s 0 t ng com 
b ned 10* stroke 



0 

0 

•a 4*5 


s* 

Mach ne tn ng and p ofil ng to m 11 
30* X 7 X 5* 


4 721 

0 

0 

15425 


S3 

Mach ne ho zonta s m l n* to m 1 5 
n length and to ad m t 2 nwdt byi 
6* nheght 


5.382 

o 

0 

IS 425 


54 

Mach ne cu ter form ng th d v d ng 
apparatus 


8j8 

0 


15 425 


55 

Mach ne cutter g nd ng comp cte 


> 612 

0 

0 

1542a 


56 

Mach ne brass fn sh ng s nge speed 
head stock and cone pu e> on 
ho lo sp nd e 


1 687 

0 


16563 


57 

Mach ne cock gr nd ng rec procat ng 
for co ks up to 2 bo e 


1045 

0 

0 

16327 


58 

Mach ne centre ng and bol po nt ng 


754 

0 

0 

la 4 2 5 


59 

Mach ne eme gr nd ng « n e sal 
h wheels 20 d ameter 


) 





60 

Mach ne emery gr nd ng h heels 
36 dander 


7 1947 

0 

0 

15 563 


61 

Mach ne emery gr nd n fc 20* d ameter 


300 

0 

0 


Purchased n Ind a 

62 

Mach ne shap ng wngle headed 6 
stroke 


110 

0 

O 


D to 

63 

Mach ne* 1 shap ng s ngle h eided th 
s ngle tab e 9 $ oke 

2 

35°7 

0 

0 

>6936 


64 

Mach ne shap ntr s ngle headed « th 
s nge tab e to s rokc 

1 

2 355 

0 

0 

*5 4*a 


*5 

Mach nes doub c shap ng ti stroke 

2 

6 434 

0 

0 


’’u refused n /ndw 


Carr ed oser 


265065 

0 

0 
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I'm 

Nl 

i tscRimoN 

Anemi 

Arrmi «u« jm 

ClctlJBI? Bl «h 

£ m of Ihe 

fj 




Cl ll(i 




Rs A 

Pence per rupc 



Brought forward 

> 63/16 J 0 



66 

Machine and Fitting Shops— 

(c ontd ) 

Mich ne plan ng 4X3X16 w th 
single head 

1 J«j 4 0 c 

16563 


6 7 

Machine plan ng $ X 3* 6* x 3 
« th t ngle head 

t 3 677 0 0 

*5425 


63 

\f-»cfc ne pfan ng 6 X 3 X 3 6*, w ifi 
double head 

I 4044 0 0 


Purcha_ed in India 

(X) 

Mach ne plm ng S x 4 6* x 4 * th 
double head and ippi atus f ird 10 

3 de of bed fer p in ng on edge of 
tab c 

6 OJ o » „ 

16^63 


iO 

Mach ne quarter ng hor zon af for 
turn ng 1 <00101 v c eng ne crank 
p ns up lo ia* long x 4 d ameter 

9 003 O O 

16327 


71 

Mach net seres ngand t»pp rg J'tot* 

2 6S3 0 0 


Purchased in India 

7* 

Mach ne crew ng and tipp ng to 

I J% » h set of 9 master taps of 3 ies 

>654 O O 

16327 


7J 

Mach ne seres ngandtapp ng, $*102' 

I 01 O O 


Purcha ed in Ind a 

74 

Mach ne cre» ng and tipp ng up to 

0’ diameter 

1 820 0 O 


D tto 

75 

M-ch nes slflt rg 6* stroke 

4 128 O 0 

i5 4*o 


76 

Mach ne slott n a 8’ stroke 

1 846 0 0 


Dtto. 

77 

Mach ne slo t ng 12 stroke 

2 690 0 0 


D tto 

78 

Mach ne band sa ng for cold metal 

3 306 0 0 

*o42o 


79 

h ach ne test ng for steam pressure 
gauges 

109 0 0 

16936 


80 

Mach ne 0 ! test ng 

350 0 0 

163 7 


81 

Mach ne ue 0 hng patfom 2 6 X 

26 to we£hup 05c is 

138 0 0 

16327 


82 

Mach ne vie gh ng C rcular to c gh 
up to S lbs 

400 

17878 


83 

Plate mark ng off th tand 

1 063 0 0 


Made n shops 

84 

Press hjdraul c vheel top ess up to 

677S 0 0 


’urchased n Ind a 

83 

Tapper Pearn s Patent 1 ghtn ng 
w th 2 sets of taps 

8j8 0 0 

<1 

>S4*o 


86 

Traverser heel 

Soo 0 0 

>5 42 0 


87 

Troly 

160 0 0 


lade n shops 

83 

Brackets of sorts bolts and nuts 
drums g der lea her be mg shaft 
ngand pul ejs 

2t 222 O O 



89 

Co t of erect on of the above mach nes 

4*99® 0 0 



90 

Co t of m scellaneous tools suppl ed 
to Mach ne and F t ng Shops 

18 809 0 0 




Total 

402497 0 0 
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DESCRtl-TlON 


3 — Erecting Shop 


Cone* overhead travel! nj 25 ton* 
hjdraul C 

Indicator* steam erg nc DarVe’s com 
plete « th spr n„s and scales 

Mach ne cvl nder bor ng portable 

Mach ne eng ne we gh ng Ehrhirdt s 
(t set of S) 

Mach nc eng ne * e gh ng Ehrhardt s 
(1 set of 10) 

Mach ne ‘team chest face plan ng 
portable 

Mach ne »! de valve sett ng Sonen- 
tha! s patert 

Mach ne portable for fac ng horn 
plates 

Mach ne « e ch ng platform a 6* X 
3 6*, to « e gh up to 5 cwts. 

Mach ne, wegh ng Salter s patent 

Pump bo ter test ng Ivdraulc 

Shunt ng apparatus Sonenthal s 

Traverser p t hand power 

Cost of erect on of the -bo\e mach nes 

Cost of m cellaneous tools suppl ed to 
Erect ng Shop 
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An>«)i m» en net 



DESCRIPTION 


Abm 



** /"o.'tibe 
l»» h »(l he * been 
«a ala *d 

Ran 111 




Rs 


r 

Pence per rupee 



Drought forward 


6* »57 

0 

0 




Boiler Shop— [contj) 







2fi 

Mich nc tube cult ng 


34* 

0 

0 


Trom B K R 

27 

Mach no tube sa ng 


661 

0 

0 

*5 4*5 


s 

Mac) tie we gh ng platform 3 6* X a 
6 to we gh up to 5 cwu 


142 

0 

0 

•6 205 


*9 

Pump bolcrtetng hjdraulc 


9S4 

0 

0 


Purchased in Ind a 

30 

Pump bolcrtcs ng hxdraul c barrow 


37» 

0 

0 

‘54*5 

For use at out Sta 

3‘ 

Troll) bo let 


3*4 

0 

0 


Made 0 shops. 

3* 

Tube headers „ 


177 

0 

0 

16205 


33 

Tube cambe ng press 


>5° 

0 

0 

*5 4*a 


34 

Bracke s of sort? shaft ng drums p prs 
bolts and nuts and wall boxes 


63S2 

0 

0 



35 

Cost of erecuon of the above mach nei 


7 933 

0 

0 



36 

Cost of m scelfaneous tools supplied to 
Bo ler Shop 


'5 783 

0 

• 




fOT*L 


93896 

0 

0 




5— Smithy 







I 

Blowers Root s patent No 3 


3 6S1 

0 

0 


1 spa e 

2 

Bo ler locomot ve supply ng steam to 
steam hammers 


8 491 

0 

0 

*5 4*a 


3 

Centres and head stocks for stra gh en 
ng bent axles 


,o„ 

0 

0 

16327 


4 

Cranes column 15 ft rad us toewts 


ISO® 

0 

0 


Made n si Ops 

5 

Crane column 17 ft rad us loewts 


600 

0 

0 


D tto 

6 

Crane ndependent 3 tons 12 ft 

rad us 


3 719 

o 

0 

16205 


7 

Eng ne portable 12 H P 


4000 

0 

0 


Pu chased nlnda 

8 

Fcrges po table v h Root s b!o ers 


S63 

0 

0 


D to 

9 

Fo ges b acksm ths s ngle 


17906 

0 

0 


Made n shops 

10 

Forges s x fi e C I com pie e 

1 

2 50 

0 

0 


D 0 

11 

Furnace ca e ha den ng h boxes 

■ 

200 

0 

0 


D tto 

12 

Fun ace fi e temper ng 

D 

la 0 

0 

0 


D tto 

*3 

F naces spr ng 

E 

26a 

0 

0 

16363 


*4 

Furnace tyre 

B 

*433 

0 

0 

16327 


»S 

G nd tone 6 X P v h t ough 

1 

762 

0 

0 


Purchased n Ind a 


Carr ed over 


49 *33 

0 

0 
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Item 

ho 

DESCRIPTION 


Amount 

Arproi/mu e r»t„ < 

ticking, at v hi h 

mt hint, bar, t«n 

ca uU tJ. 

in 

[ Rnini, 


4 —Boiler Shop 

I 

Rs. A T 

Pence per rupee 


I 

Bio ter Root s patent. No. j 

fl 

599 0 0 

163-7 


2 

Crane overhead travel! ng u tons 
hand po vcr 

I 

4 333 0 0 

16327 


3 

Cranes wall with 18 hnrzontaljib 

H 

3 770 0 «> 

»a 4'5 


4 

Eng ne portable it H P 

fl 

2 620 0 0 


Pure! as ed 10 India. 

5 

I orges portable 20* d imetcr 

13 

1 140 0 0 


D tto. 

6 

Forge* portable n th Poot 5 blowers 

s 

13S0 0 0 


Ditto 

7 

Forges black m ths , s nglc fre com 
plcte 

c 

2 400 0 0 


Ditto 

$ 

Forge* backsmnhs n iih Root s blow 
cr* and hearth plates complete 

3 

1 $6S 0 0 , 

>5 425 


9 

Grindstone, 6x8’ with trot gh J 

1 , 

I 033 0 0 j 

16205 


IO 

Machnes dr ting * ngle geared to 

1 d ill 1 0 es | X 6 deep 

t 

» 7a5 0 0 

16327 


11 

1 Mach ne dr II ng s ngle geared to 
dr II Hoes l* X 0 

, | 

» 322 0 0 | 



12 

Mach net drill ng flea ble Stow 1 pa 
ten to dr II holes up to it diameter 


903 0 0 

163*7 


13 

Mach res dr II ng rad al 

3 

8 8i a 0 0 

>4 757 


14 

Mach ne dr ling mult pc 

1 

5000 0 0 

>a4Ja 


*5 

Mach ne, angle ron bend g 

1 

4 216 0 0 

>5 4 a 


16 

Mach ne plate bend ng to take plates 
up to 6 1* x tV 

1 

1380 0 0 

>6 9 0 G 

1 

W 

Mach ne plate bend ng to take plates 
up to 8 1* X r 

1 

2003 0 0 

16936 


18 

Mach tic plate edge p an ng 

1 

6217 0 0 

*5 425 


19 

Mod ne let or punch ng and si car ng 

J ho es n i plate 

, 

3a° 0 0 

16936 


20 

Mach nc punch ng an 1 shear ng to 
punch 3 ho|c> n J plates and shear 

5 plates 

, 

S3o 0 0 

169^6 


21 

Mach ne punch ng and shearing to 
punch 1 0 es i* X l" 'tnd shear t 

b3TS a 

, 

3 *So t> 0 

>7 93> 


22 

Mach ne punch ng and shear ng to 
punchy hoes n J" plates 

, 

3 1S2 0 0 


purchased n Ind a. 

31 

Mach ne punch ng md shenr ng hand 
to punch T *j ho es in f plates and 
shear J p ates 

j 

60, 0 0 

*0 4-5 


*4 

Mach nes por able for cutt ng out 
be ler Lubes n pos on 

2 

i6r 0 0 

16936 N «6 j?7 



Mach nc for clean ng bo ler tubes et 
ternally 

l 

1 823 0 0 

16327 



Csrr ed over 


61 157 0 0 
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DESCRIPTION j 

a 

Amount ! 

Aron* on 1 nof 

» <• or he 
mo h net hi • been 

Rm • • 

“6 

Brought fora 1 rd 

Boiler Shop — ( contj ) 

Midi nc tube cutt ng 


Rs. * r 
6t 157 <J 0 | 

34 2 0 0 1 

Fence per rupee 

From B K R 


Mach ne tube sm ng 

1 

GGi 0 0 

>5423 


tS 

"9 

Mncl tie «eghng platform j fi' x i 1 
(T to e gh up 10 5 crvts 

Pump bo Iff te t tig hydraul c 

i 

142 0 0 

984 0 0 I 

16205 

Purchased n India 

3° 

Pump belcrlM rig hvdtaul c b&non 


371 0 Q 1 

»5415 

For use at out sta 

3» 

Trt bo ler 


314 0 0 


t ons 

Made n shops. 

3* 

Tube headers 


177 0 0 1 

16 205 


33 

Tube cambe ng press 1 

,1 

150 a 0 1 

15 41a 


34 

35 

36 

1 

BracVe s ol sorts shaf ng drum p pts ' 
bo ts and nuts and « all boxes 

Cost of erect on of the abo e mach ties | 

Coit of m scellancous tools supplied to I 
Boler Shop 

Iotu. ^ 

5 —Smithy 

B owers Root s patent No 3 

1 

3 

6 382 0 0 

7 933 0 0 | 

IS 283 0 0 

1 

93>S96 0 0 ! 

1 

3681 0 0 


1 spare 

2 

3 

4 

Bo er locomol ve supply ng steam to 1 
steam hammers 

Centres and head stocks for stra ghten 
ng bent axles 

Cranes co umn 15 ft rad us to c ts 

2 

8491 0 0 

1 019 0 0 

1 500 0 0 

15423 

«<S327 

Made n si ops 

5 

Crane column 17 ft rad us toewts 1 

,1 

600 0 0 


Duo 

6 

7 

Crane ndependent 3 tons 11 ft 

rad us 

Eng ne portable uH P 

2 

1 

3719 0 0 

4 000 0 0 

16 205 

Pu chased n Ind a 

8 

Frrges po table h Root s b!o ers 

5 

S6 0 0 0 

% 

D to 

9 

Forges b acksm ths s ngle 

3« 

17 906 0 0 


Made n shops 

JO 

Forges s x fire C 1 comple e 

3 1 

2 25 O O O 


Duo 

11 

Furnace ca eharden ng n h boxes 

1 

200 O 0 

\ 

D tto 

12 

Fu ace fi e temper ng 

1 

I 5 0 0 0 


D tto 

*3 

F rnaces spr ng 

a 1 

263 00 

16363 


44 

Furnace tyre 

I 1 

1 433 0 0 

16327 


>5 

Gr ndslone 6 x S’ v h t ougb 

1 

762 0 0 


Purchased nlnda 


Carr ed o\ er 


49*33 0 0 
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Smithy— [contd ) 


16 I Machine, bolt, nut and 
J with furnace complete 


18 Machine, hat iron sawing with saws 
30* diameter . 

Ip Machine, punching and shearing, to 
punch i* holes through J ' plates , . 

20 Machine, spring testing, horizontal, lo 
test up to 7 J t°n» 

31 Machine weighing platform, t 6'X 
3 6“ to we gh up to 5 cuts 

3j Steam hammers douhle acting Rgbys 
patent 3cwls 

23 Steam hammer double acting Rigbs’s 
patent, sew ts 

34 Steam hammer double acting Rigby’s 
patent, iScwts 

25 Steam hammer, doub e acting, Rigby s 
patent, 30 cwt 


26 j Steam stamp spec a', Massey 

27 / 1 roff es 
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r»* 

DESCRIPTION. 

Nw 

As. act. 

Arj>retlm*tt ntfs «t 

OlcnUlcA. 

RimMk 


6— Foundry and Pattern Shop 


Rs a. r 

Pence per rupee 


1 

Blower, Root's patent 

I 

973 0 0 


Purchased in India 

2 

Core o\ en, 9 ft. X 6 ft , inside 

t 

695 0 0 


7 

3 

Core oven, 70 ft X 10 ft, ins de 


M9° 0 0 


> Made m shops 

4 

Cranes, column, 20 ft rad us, i} tons 

3 

2.733 0 0 

16 3*7 



Crane, independent, 5 tons, 20 ft 


3.4S3 0 0 j 




radius ... , , . 

l 


16-3*7 


6 

Cupola, to melt i) tons per hour ... 

I 

2.365 0 0 1 


Purchased in India 


Cupola, Stewart’s patent to melt 2 tons 






per hour, with spare parts ,, 

t 

1,800 0 0 

16377 


8 

Cnpo'a, Stewart’s patent, to melt 3 tons 






per hour, w ith spare parts 

t 

2195 0 0 

16327 


9 

Staging for the abos e 

1 

644 D 0 

— 

Made in shops 


Furnaces, hot air, annular, Fletcher’s 






patent, capacit) tooRi 

3 

2,(65 0 0 

*7*247 


11 

General joiner, complete, with ruin" 






and falling table for pattern maker s 






use , , ... . . 


5185 0 0 

*54*5 


12 

Grindstone, 3' 6* X 6*. with trough. 






complete 

| 1 

132 O O 

16-205 



Lift,h\draul c.with pumps and accumu 






lator for cupola staging ,. 

1 

2,100 O 0 

15 4*5 


14 

Machine, emerj gndmg, for dressing 






1 light castings 

J 

WO 0 0 

*54*5 


>5 

Machine, magneting ... 

t 

268 0 0 

16 327 


16 

Mach ne, moulding, for axle-box brasses 






etc 

1 

55° 0 0 

16563 


17 

Machine, mould ng, for axle-boxes, etc 

1 

1,081 0 0 

16563 


18 

Machine, u e ghing platform, 2 6*X2'6', 






to weigh up to 5 cwts 

1 

105 0 0 

*7 93* 


19 

Mill, mortar, with re\oh ing pan 

I 1 

3660 0 0 

16563 


30 

Troll e s 

2 

328 0 0 


Made m shops 

21 

Pipes of sorts, drums, etc .. 


4^5 0 ° 



32 

Cost of erection of the abos e machines 


3727 0 0 




Cojt of miscellaneous tools supplied to 






Foundr) and Pattern Shop 


6 407 0 0 




Toth. . ^ 


44,t6S 0 0 








10 


Notes and Correspondence, 1894 


Southern Maftratta Railway Workshops — Subject 15 


I m 
t»a 

cases iptiov 

No 

Amato l 

Am mi tn t*» 
t hansc at mb h 

hc e 
taLu > i 

Rm 


7 ^Coppersmithy and Tin 
smithy 


Rs A r 

Pence p*r rupee 


1 

2 

Hearth coppenm ths iS hgh 
Hearth* ctppers n ths 2 6* hgh 

1 

3 

196 0 0 

424 0 0 

l 

Made n shops. 

3 

Mach ne e rde edge bend ng 


26 0 0 



4 

Mach ne c rele cult ng 


4 S 0 0 



5 

Mach ne fold ng 


5 100 

IC 936 


6 

Mach nr gu 1 ot ne shears 


69 0 0 



7 

Mach ne punch ng 


50 0 0 



8 

Mach ne plan sh ng (Longworth *) 
36 lbs 


1,320 0 0 

*7 93 * 


9 

Mach e l and-dr 1 ! ng 


23S 0 0 


Tran D K R 

10 

Mach ne stamp ng heavy 


563 0 0 

17262 


11 

Macl ne tube san ng and rose b ti ng 


961 0 0 

169^6 


t2 

Mach ne lube lest ng 


6^9 0 0 

16563 


*3 

Mach ne tube dra* ng nih des 
complete 


1 127 0 0 

16327 


H 

Roll* plate bend ng 36* 


64 0 0 

16936 


>5 

Cast ron p pes of sorts 


153 0 0 



16 

Co t of erect on of the abo\ e tn icl nes 


540 0 0 



*7 

Cost of m seel aneous tools supp ed to 
Coppcrsm thj and T mm hy 


4 136 0 0 




Total 


10 6 S 9 0 0 




8 — Trimming Shop 





1 

Mach ne saw ng 

' 

no 0 0 


Pure! ased nlnd a 


Total 


no 0 0 




9— Carriage Shop 





1 

Forges portable 20* diameter 

6 

467 0 0 

16327 


2 

La he wheel duple* carrage and 
agon for turn ng hee s from 21* 
to 30 d ameter 

1 

652a 0 0 

I 0 6S 


3 

Mach ne dr H ng hand 

1 

238 0 0 


From B Jv. R 

4 

M ch ne sere ng Se ar 3 patent 

1 

1600 0 0 

la 4*5 


3 

Cost of erect on of the aboie mach nes 


2 495 0 0 



6 

Cost of tn scellaneous tools sup pi ed to 
Carr age Shop 


16 0S0 0 0 




Total 


27 4C0 0 0 
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Southern Mahratta Railway Workshops — Subject 15 


It™ 

fie 

DESCRIPTION 

No 

Amo. 

nt 


A?proilm.tf ra 
<uh»|i ai.li 
frier, el the 

of 

RlUAMt 












10— Saw Mill. 


Rs 

A 

r 

Pence per rupee 



X 

Boilers (rairbtim and Beclj ’* patent) 
for 35 II P engine . . 

2 

18,114 

O 

0 

165G3 




a 

Crane, over head travelling, hand, 
3 ions 

t 

2 455 

0 

0 

16327 




3 

Crane, tra\ ell mg, hand, 3 tons . 

I 

3826 

0 

0 

16317 




4 

Engine, stat onarj, 35 HP, homontal 
compound condensing 

I 

11.387 

O 

0 

16936 




S 

General -joiner •„ . 

t 

3 309 

O 

0 



Purchased 

n India 

6 

Grmdjtore, 6 X S*, with trough 

1 

1.033 

O 

0 

16478 




7 

Grindstone, 6‘ x 8% withC I trough 
and revolving set ‘tore, including 
spare stones 


*.o97 

0 

0 

16327 




8 

Lathe, wood cutting, 10’ ten re 

■ 

53$ 

0 

0 



Purchased 

Indta. 

9 

Machine, emerj grinding, for moulding 
cutters 


MS 2 

0 

0 

16327 




10 

Machine, double «pindte, irregular 
moulding and shaping . 

1 

793 

0 

0 

16205 




11 

Machine, band sawing wheel 36* dia- 
meter, with ‘pare saws 

1 

840 

0 

0 

16205 




12 

Machines, mortising hand, 2' x 9" 

2 


0 

0 


1 



13 

Machine, saw sharpening 

1 

406 

0 

0 



Purchased m India. 

*4 

Machine, saw gullet mg 

1 

3i6 

0 

0 


_ 



>5 

Machine, surface planing Richards 
pateni, to take 24' X 7* 

1 

i,88* 

0 

O 

16327 




16 

Machine, veriical boring single spindle, 
for boring up to 2* x 12* 

1 

M«9 

0 

0 

16 205 




'7 

Machine, vertical, mortising and boring 

1 

1 964 


0 

l6 20,3 




18 

Mach ne, we ghing platform 2 6* X 
2’ 6*, to w eigh up to 5 cw ts 

1 

70 

0 

0 

I6936 




19 

Saw benches, circular 36* 

3 

1 599 

0 

0 



Purcha'ed 1 

India. 

1 

Saw bench, circular, combined ripping 
and cross cutting to Carr) two saws 
Up to 20" diameter 

1 

*.333 

O 

o 

«7 93i 





Saw bench, circular, ris ng ard falling 
spindle, 10 24* d ameter 

1 

1027 


0 

16205 





Saw bench crosscut to carrv saw sup 
to 42’ diameter, with spare saws 


2 72S 



i6ao 0 




23 

Sa,v bench circular, to carry san t to 
48" diameier, with spare saws 


I,6t2 

0 

0 

«7 93i 




24 

Saw bench, circular, 7' 6’ X 3 6*, w ith 
countershaft 


1.720 

0 

0 

IS 42a 





Carried over 

<>1.349 

« 

- 



' 
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ntSCRlPTlON • No 


Saw Mill— (conld) 


25 I Saw bench, rack, complete, for 30' I 
togs ... ] 


26 I San, reciprocal ng, cross cut, to cut! 
I logs, up to y? A ameter 


28 I San, log frame 


30 Brackets of «orts, bolts and nuts, drums 

shilling, etc 

31 Cost of erect on of the abo\e machines 


ii —Paint Shop, 


I Mills, pant grinding 
a Traverser, carriage, 13 ft 6 ir 
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12 —Engine Room 


1 Holers (fa rba rn's a^d Drtlj'si 
I patent) for 50 I! I* ctat unary 


a Eng ne, stationary, 50 H P horizon- 
tal compoui d condens ng, com 
plete . • . . 

3 Cost of erect on of the above 


13— Workshop Yard 

1 Fire engines hand . . . 


2 Troughs and hose p pes for fire-engines j 


3 Shear legs, with crab winch and tackle 
I complete . • I 


4 Traversers carriage 13 ft 6 in long . 3 

5 Cost of erection of the above mach nes 


6 I Cost of m scellaneous tools supplied 
I lor use in Workshop Yard 
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Southern Mahratta Railway Workshops Subject 15 


lltm 

Mft 

DESCRIPTION 

F.e 

4 ""“- 

Arrmiln at, ,a)F< of 

cithangc at olilcb 

maihl oca Vi a v e l>ccD 
ca cu|jtc4 






Rs a r 

Pence per rupee 



Drought forward . 


61549 0 0 




Saw Mill —(contd) 






Saw bench, rack, complete for 30 






logs 

1 

7 076 0 0 

•5 4*3 



Saw, tee procat ng cross cut to cut 






logs, up to 30’ a ameter 

1 

I X43 0 0 

16.05 



Saws, circular, add tonal, for saw 





* 

benches . 

6 

I.C93 0 0 

IS 4*5 


aS 

Saw, log frame 

I 

S9a° 0 0 


Purchased in Ind a. 

*9 

Troll es 

4 

417 0 0 


Made in shops. 


Brackets of «orts, bolts and nuts, drums 






shafting etc 


5 S70 0 0 



3* 

Cost of erect on of the abo\e mach ncs 


10 Coo 0 0 




Cost of miscellaneous tools suppl ed to 






Saw Mill 


i6j3 0 0 




Total 


94 011 0 0 




II — Paint Shop. 





, 

M 11s, pant gr ndmg , 

4 

2S3 0 0 

16327 


a 

Traverser, carnage, 13 ft 6 in long 

t 

iu 5 0 0 

16327 



Cost of erect on of the above rra 






ch nes 


140 0 0 




Cost of m scellaneous tools suppl ed to 






Pa nt Shop 


1 099 0 0 




Total 


2649 0 0 
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S M R Workshops— S.bject l£. 


Tools and Plant — Hub It Workshops 
Abstract 




COST OF 


No 

NAME OF SHOP 

Mach 

r.ery 

Shift ng 

f> rders 

Ac 

Erect on 

M see! 
laneous 
tools 

Torat 



Rs 

Rs 

Rs 

Rs 

Rs. 

. 

Mach ne and F tt ng Shops 

^J0476 

21 222 

41,990 

iS 809 

4,02 497 

■ 

G nd ng Shop 

8,06$ 

960 

1 109 

707 

10844 

3 

E ect ng Shop 

4559* 


3S,» 

16764 

6,913 

4 

Bo ter Shop 

64 29$ 

638* 

7 933 

*5283 

93896 

5 

Sm thy 

85 5^3 

5*«4 

10 023 

17 5*9 | 

1 18294 

6 

Foundry and Pa tern Shop 

33549 

485 

3 7*7 

6407 

44 «6S 

7 

Coppersm hy and T nsm thy 

5829 

183 

540 

4136 . 

to/TO 

8 

Tr mm ng Stop 

XIO 




1 to 

9 

Carr age Shop 

8825 


*495 

16 0S0 1 

27400 

10 

Saw V tl 

7S838 

5S90 

10 600 

1 693 

94021 

II 

Pa nt Shop 

Mio 


140 

1099 

2649 

- 

Eng ne Room 

43 77* 


6266 


50038 

13 

Wo kshop Yard 

7 999 


561 

1 378 

9938 

14 

Total 

7 01 293 

40336 

83 942 

99.SS5 

9 30 456 

*5 

Est mated fur her expend tufe for com 
pie e equ pment 

55407 

3 I64 

7 *o 8 

3 415 

69344 

16 

Grand to al for comp ete equ pment 

756700 

43 800 

■ 

B 



HUBLI 

6tl October 1894 


} 


C P Whitcomb e 

Locomotive and Carnage Superintendent 
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SOUTH INDIAN RAILWAY WORKSHOPS AT NEGAPATAM — 
SUBJECT IS 


Note by Mr C E Crighton, Locomotive rod Carriage Superintendent, South Indian Railway 
dated NegapaUm, 7th Nor ember 1854 


General description 

The construction of the South Indian Railway workshops i\as commenced about 
1862, at which time the line w as the standard 5 ft 6 in gauge from Negapatam to Tri- 
chtnopoly, a distance of 79 miles , the line was afterwards extended to Erode, making 
the total length of 5 ft 6 in gauge 166} miles, and the workshops as originally designed 
were intended to serve about 200 miles of standard gauge Railway Since 1S75 the 
Railway has been converted into metre gauge, and at the present time the total length of 
line worked by the South Indian Railway Company is 1,049 miles The workshops 
have been considerably enlarged and the relative positions of the several shops and of the 
general stores buildings are illustrated in plate L 1 I 

A brief description of these shops is given in Volume V, page 129 

The total area of the ground occupied by the workshops and jard is nearly 17 acres. 


Mileage Statistics, 1893 

Of the total length of line worked by the Company, vts , 1 049 miles the engine and 
train mileage run during the twelve months ending 31st December 1893 was 37,44 853 


Rolling Stock 

The following part culars give the amount of rolling stock • — 

Locomotives . . • . . 204 

Coaching vehicles ... . . . 92S 

Goods do . . * ... 3,380 


Machinery and Tools 

The following list of machinery gives the particulars and distribution to the several 
shops together with cost of each machine — 
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Tools and Plant — Negapatam 11 oris/tops 


1 cm 
N« 

DESCRIPTION 

No 

Appro 


• 






X 

0 

f 



Carriage Shop, including Saw Mil! 






, 

Eng ne stationary hor rontal 30 H P w th two bo lers 


18335 

0 

0 


2 

Mach ne vertical saw > . 


1 101 

0 

0 


3 

band saw 


693 

0 

0 


4 

c rcular saw 


2 131 

0 

0 


S 

saw sharpen ng • 

2 

612 

0 

0 


6 

dr 11 ng 


261 

0 

0 


7 

, niort s og hand 


too 

0 

0 


S 

general purpose and mart s ng 


2705 

0 

0 


9 

double tenon ng and cott ng . 


I 640 

0 

0 


to 

tenon ng 


640 

0 

0 


ti 

band leed surface plan ng and jo at ng 


607 

0 

0 


12 

plan ng and thickness ng 


1,869 

0 

0 


*3 

plan ng 


4 « 4 6 

0 

0 


14 

mould ng and plan ng , 


265S 

0 

0 


»S 

rregu ar and c reular mould ng 


7*3 

0 

0 


16 

au omat c cutter gr nd ng , 


902 

0 

0 


*7 

pla n saw bench 


566 

0 

0 


»8 

bor ng wood 


344 

0 

0 


»9 

ran 

2 

400 

0 

0 


20 

saw ng 


140 

9 

0 


2. 

we gb ng 


972 

0 

0 


23 

Lathe wood turn ng la ge 


| 600 

• 

• 


24 

made n shops 


ISO 

0 

0 


2S 

Crane 3 ton 


276 3 

0 

0 


s6 

Eng ne fi e hand 


1 160 

0 

0 


7 

Forges portable 

3 

300 

0 

0 


28 

G ndstones w th 1 trough 

3 

.20 

0 

0 


29 

Tr mme Foa un ve sal 

4 

630 

0 

0 


30 

T av« ser ca age and wagon 

1 

2410 

0 

0 


3 

smal 

. 

842 

0 

0 


3« 

Pump seam 

1 

1200 

0 

0 


33 

Shaft ng pul eys and p ummer b ocks for d v ng macb nes 


2 753 

0 

0 


34 

Cos 0! erect on of the above mach nes 


5 437 

0 

0 


35 

Cost of m seel aneous tools suppl ed to Ca a~e Shop 


29,500 

0 

0 



T °'“ ”■ 


893 0 

• 

» 
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Item 

No 

DESCRIPTION 

1 

E 

-■ 




Tool Shop. 





I 

K 

-■ 

/ 

* 

Engine, stationary, 30-H P , horizontal • 




• 

1 

6011 

0 

0 


Boiler, stationary, Galloway, single, tobolar 





4 

16030 

0 

0 

3 

4 

Machm 

planing 1 2' table . • . 

„ 5*6’ do- • 





2 

| 4614 

0 

0 

5 

n 

grinding and planing, slide bar . 






2700 

0 

0 

6 

„ 

slotting, large • . • • 





1 

1 593 

0 

0 

7 

„ 

„ small, lor light works . 





1 

7 97 

0 

0 

B 

„ 

single-geared drilling . . 





2 

* 357 

0 

0 

9 

* 

doable H „ • • 





2 

2 100 

0 

0 

10 

„ 

drilling radial, large . . 





I 

1440 

0 

0 

11 

„ 

,, „ medium « • 





2 

1878 

0 

0 

12 

„ 

drilling 





2 

1357 

0 

0 

*3 


i. small, made m shops 





3 

ISO 

0 

0 

M 

, 

cotter bole catting and drilling . 





1 

908 

0 

0 

•3 

„ 

wheel drilling .... 





3 

2075 

0 

0 

16 

„ 

treadle drilling . . . . 





I 

780 

0 

0 

»7 

„ 

screwing double geared, J" to ll* 





I 

2.163 

0 

a 

IS 

„ 

„ „ „ i'to 3 * 





3 

3236 

0 

0 

19 

„ 

„ single geared, i* to 1 1“ 





I 

1.045 

0 

0 


„ 

amgle, |* to a’ . 





2 

2 190 

0 

0 

m 

„ 

Barrow s patent screwing and turning 




I 

4096 

0 

0 

m 

„ 

shaping, medium, to" stroke . 





2 

3487 

0 

0 

23 


, large, 1 a" stroke . . 






1975 

0 

0 

34 

„ 

„ small, 4i’ stroke . 





I 

854 

0 

0 

35 

» 

„ double head, 9" . 





I 

1 55<5 

0 

0 

26 


„ 20” stroke • . . 





I 

1 975 

0 

0 

27 


patent polishing double, 3' diameter . 



. 

1 

2500 

0 

0 

28 


testing steam gauge 





I 

S«o 

0 

0 

29 


boring axle brass . 





2 

2 104 

0 

0 

30 


brass finishing 





I 

900 

0 

0 

3* 


wheel catting tooth . . 






1,296 

0 

0 

33 


patent universal cotter B sire 
complete 

grinding 


B 

87a 

0 

0 

33 


cotter grooving . . 





E 

2113 

0 


34 


buffing ..... 





1 

1 166 

0 

0 

35 

- 

quartering .... 





1 

10 169 

0 

0 

36 


ahalting ..... 





3 

1909 

0 

0 

37 


„ nut ... . 





1 

9 ta 

0 

0 

ss 


weighing .... 





3 

48 6 


0 




Carried 




f93»7 

» 

• 
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i™ 

DESCR PTtOH 

So 

Arrro 

mate 




Tool Shop — continued 


n 





Brought forward Rs 


89327 

• 

° 


39 

Lathe wheel na row gauge 

4 

14237 

0 

O 


40 

f 51' centre 

4 

2232 

0 

9 


41 

broad gauge 3 S* 

2 

12756 

0 

° 


42 

2 3* 

1 

AA 8 

0 

9 


43 

a ngle gea ed b ass fin jhtng 7* centre 

1 

644 

0 

9 


41 

brass fin sh og 5* centre , 

1 

"42 

0 

O 


45 

torn ng self act ng u}' centre 

1 

M 6 5 

0 

0 


46 

doable geared 9I* centre 

2 

1 559 

0 

0 


47 

Ufe 

t 

> 777 

0 

9 


48 

double end to n ng complete 

t 

532 

0 

0 


49 

geared w th sb ft og bed plate It* centre 

1 

2 4* 0 

0 

9 


SO 

gap se l-act ng pi centre » 

1 

1 500 

0 

0 


5< 

si d ng sutfac ng and screw cott ng 12* centre 

1 

) 




52 

„ 10' 

1 

> 3333 

0 

0 


53 

7” 

2 

) 




54 

gap and screw « u tt ng 6* 

1 

700 

0 

9 


55 

to’ 


1 goo 

0 

0 


56 

doub e geared self act ng s d ng sutfac ng 16 centre 

1 

22S5 

0 

0 


57 

»e ( ac ng *1 4 ng and sutfac ng \B centre 

2 

12 735 

0 

0 


58 

screw curt ng rol" centre 

1 

1450 

0 

9 


59 

6 ' 

1 

700 

0 



60 


1 

1 500 

0 

9 


61 

7 ' 

a 

1 652 

0 

9 


62 

bo ng ty e 

2 

4,25° 

° 

9 


63 

lapp ng . 

2 

200 

9 

“ 


64 

nut ac ng 

« 

530 

O 

9 


6j 

Crane j b w th travers ng act on 


tooo 

O 

9 


66 

3 ton ti«U 8 

s 

2763 

O 

° 


67 

Eme y too! gt nder patent 1 8" d ameter 

1 

647 

9 

9 


68 

- 3 


2482 

9 

9 


6p 

Temp ate Wb two h and standard T plats bor ng boxes 

2 

800 

O 

9 


70 

Traverse overhead 10 ton 


4860 

9 

° 


7* 

Stand p pe and pump complete 

» 

soo 

9 

“ 


72 

Shaf ngandpu eys w h p umme blocks comp et# 


1 1 86s 

O 

° 


73 

Cost of e ect on of the above mach nes 


18923 

9 

0 


74 

Cost of m scellaneoua tools supp ed to Tool Shop 


16000 

° 

° 



Total Bs 



• 

» 
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in 

Mo 

DESCRIPTION 

Ms 

A *M , nT* * 


Boder Shop 


/? a f 

t 

Engine atat onarj wthboier 

I 

13066 0 0 

2 

tlach ne punching washer* andeutt og round ron 

1 

104 0 0 

3 

„ poaching and shear ng 


J S93 0 0 

4 

„ shearing hand 

I 

839 0 0 

S 

drl og 

3 

1 680 <3 0 

6 

will dr 1 og . 

1 

603 0 0 

7 

cutt ng tube 

I 

342 0 0 

8 

„ dean ng tohe 

1 

200 0 0 

9 

„ bend ng plain 

I 

1,871 0 ° 

.0 

saw ng hot ron 

1 

797 0 0 

ti 

„ tube swag ng made (n shop 


30 0 0 

13 

we gh ng 


343 0 0 

«3 

Crane for sm th fires 

3 

340 0 0 

14 

Forges portable 

«5 

I 500 0 0 

15 

Gr ndstone w th troogh 


40 0 0 

■6 

Purap test complete 

1 

373 0 0 

>7 

Pooches hydraol c « 

1 

83 0 0 

«8 

Trarerser overhead . , 

1 

2446 0 0 

«? 

Shah og w tb coupl ngs 


2860 0 0 

20 

Cost ol erect on ol the above maeh nes 


2894 O 0 


Cost 0! m see laneons tools soppi ed to Bo ler Shop 

Total Rs 


12,000 O O 

43842 0 0 
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No* 

DESCRIPTION 

So 

Appro* m« e 


Tool Shop — continual 


fl « / 


Brought forward Rs 


89357 0 

39 

Lathe wheel narrow gauge • . 

4 

14 337 0 

40 

I 61" centre 

4 

3 233 0 

4t 

broad gauge 3 8* 

3 

13756 0 

43 

3 3* 

1 

4 4>8 0 

43 

a ngle geared brass fin sh ng 7* centre 

I 

644 0 

44 

brass fin sh ng 5" centre , 

1 

43 0 

45 

turn ng sell act ng 13)* centre 


M&5 0 

46 

double geared 9I* centre 

3 

1550 0 

47 

axle ... 

1 

* 777 0 

48 

double end to n ng complete 

1 

533 0 

49 

geared w th sh It ngbed plate ll" centre 

1 

3430 0 

So 

gap self act ng gj centre . 

1 

1 500 0 

Si 

si d ng, surfac ng and screw eutt ng ia* centre 

1 

; 

S* 

10* 

I 

> 3338 0 

S3 

7" 

2 

> 

54 

gap and screw cutt ng 6' 

1 

700 0 

SS 

io’ 

t 

1 900 0 

56 

double geared self act ng si & ng surfac ng 16* centre 

« 

3283 © 

57 

self act ng s d og and surfac «g 18" centre 

3 

t*735 0 

58 

screw cutt ng ml" centre 

I 

1450 0 

59 

6 • 

1 

700 0 0 

60 

9i* 

I 

1 500 0 0 

61 

7 * 

3 

1 652 0 0 

62 

bor ng tyre 

2 

4*50 0 0 

63 

lapp ng # 

3 

200 O O 

64 

nut fac ng 

« 

530 O O 

6 0 

Crane j b w th travers ng act on 

« 

>000 0 0 

66 

3 too t are I ng 

1 

276J 0 0 

67 

Emery too! gr nder patent r 8* d ameter 

' 

647 0 0 

68 

3 


2 482 0 0 

69 

Templa e Wb tworth and standard T plate bor ng boxes 

= 

Soo 0 0 

70 

Traverser overhead 10-ton 

* 

4 860 0 0 

7* 

Stand p pe and pump complete 

« 

500 0 0 

72 

Sbaf ngaod pu eys w h plummer blocks complete 


n 865 0 0 

73 

Cost of e ec on of the above mach nes 


18 923 0 0 

74 

Cost ol m seellaneous tools snpp ed to Tool Shop 


*“■ • ” 


Total Fs 


” 4,6 ° ° 0 
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S. I. R. Workshops— Subject 15. 


Item 

No 

DESCRIPTION 

B 

3 


Boiler Shop 


R a p 

l 

Eng ne, stationary with bo ler ... 


13066 0 0 

2 

Machine, punching washer* and cutting round iron . 


104 0 0 

3 

„ punching tad shearing » , 

1 

J S93 0 0 

4 

„ shearing hand 

1 

68g 0 0 

5 

„ dr Ulag . , 


1 680 0 0 

6 

wdt drill ng , . . 

1 

603 0 0 

7 

cut: ng tube • . . , 

1 

34* 0 0 

8 

„ dean ng tube . . . 


SOO 0 0 

9 

„ bend ng plate . . 

1 

1 871 0 0 

to 

saw ng hot iron . 


797 0 0 

ti 

, tube swag ng, made In shop 

1 

20 0 0 

13 

weighing 


343 0 0 

«3 

Crane (or am th fires . . ... 

2 

340 0 0 

14 

Forges portable . . 

'5 

t Joo 0 0 

15 

Grindstone w th trough .... . 

1 

40 0 0 

16 

Pump test complete 

t 

372 0 0 

•7 

Punches hydrant c • . . 

1 

83 0 0 

«8 

Traverser, overhead ... 

1 

2,446 0 0 

'9 

Shalt ng w th coup! ngs 


2 860 0 0 

SO 

Cost o( erect on ol the above machines 


2894 0 0 


Cost ol miscellaneous tools supplied to Bo ler Shop 


.2000 0 0 


Total Rs 


43842 0 0 




2 


ft®. 

DESCRIPTION 

He, 

Ajf Cl »»t« 

«ta* 


Smith Shop 


X a p 

» 

Bla eer Root* patent * 


2657 0 0 

2 

Bo ler small for 41 tto 


5<M 0 O 

3 

Machine s«ag ng bolt maker » 


1^15 0 0 

4 

, bolt nuke t Oi vers 


50 0 0 

5 

„ bolt mitt ng 


53 0 0 

6 

„ bolt m \i not forg ng H one (all a 


6,018 0 o 

7 

ipr ng teit ag 


3767 0 * 

8 

» we gb ng 


243 00 

9 

Hammer*, iteam 5 to and 15 cuts 

3 

c 163 0 o 

10 

Crane • . , » • 


1,0(30 0 0 

it 

Crane for *m tb fire* » 

>4 

7» e 0 

>a 

Furnace tyr og Urge 


Moo 0 0 

«3 

spr ng 


500 0 Q 

>4 

cate ha deo ng 


coo «> O 

‘5 

Tteagb spr ng hardening • • > 


300 0 0 

16 

fie 


500 0 0 

*7 

Hearth portable for stra ghtea agate* . 


soo 0 0 

>8 

Pumps h yd aol fi • 


3.076 0 0 

«S> 

Gr ndstone iv tb trough 

• 

Jpl 0 0 

*> 

Cost of erection of the abore maeh net 


2«9J 0 0 


Cost ol miscellaneous tools sqpp ed ta Stn th shop 


18,000 0 0 


Total Rs 


4764; a 0 


Foundrj 




{Including T nits' Copper Sm th and Pattern Shop 



» 

Bog tie sWt naary 

1 

3,000 ° « 

3 

Machine (an blast 

> 

JlO 0 0 

3 

mou d ng for at e botes 

» 

3tfi 0 a 

4 

We gh ng mach oes 


486 0 0 

5 

Cupolas wrought ron * , 

> 

1JM « “ 

6 

Forges portab e 

* 

too 0 0 

7 

Crane 

1 

sops ° 0 

8 

Cost of e eel on of the shore machine* 


Coo 0 0 

9 

Cost of tn e a neons tools supplied to Foundry 


19000 0 0 


Total Rs 


25 £07 ° 0 
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Washing out apparatus— Subject 16 D 


drawing which I enclose* such a nozzle is shown 1 may add that the thread of the screw 
in the union at one end of it is shown as six threads per inch This represents a very 
old practice on many state railways extending back some 20 years, but the latest con 
tracts for washout apparatus specify such threads to be of the London Fire brigade stand 
ard without quoting the number per inch Measuring them however, they are about five 
per inch 1 think this is a matter which should receive attention, and that the number of 
threads per inch should be distinctly mentioned in each contract, as the variation between 
those in use out here and those now being sent out causes great inconvenience 


This letter teat forwarded with the drawings to the Director General of Stores ai 
the India Office, and the following report by the Consulting Engineer was received tn 
reply 


In these papers the Locomotive Superintendent criticises the standard design of 
washing out apparatus and proposes certain alterations I am not prepared to say that 
the existing pattern is perfect, but it has many good points and has been in use for a 
long period on a great many lines without complaint of it 

Points like these ought to be considered at the annual conference of Locomotive 
Engineers before they come home. 


• Not reproduced. 
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E. B S. R. Mineral Oil Tank Wagon— Subject 5 A 


MINERAL OIL TANK WAGON S-SUBJECT 5 A. 


Eastern Bengal State Railway; 5 ft 6 in Gauge 
By Mr A S Jameson 


I forward herewith ft ferrotype of an Oil Tank Wagon designed to carry 17 tons of 
Kerosine oil (see plate This wagon was the outcome of a demand for an 

increase in carrying capacity against wagons carrying 9 16 to 9 17 tons only with a tare 
of 8 tons 15 cwt It was also desired to retain, if possible, the same class of wheels 
and axles and remedy a very grave defect in the original wagons vie, the attachment 
of the tank to the frame This originally consisted in nvetting the one on to the other, 
leakage at the nvets, after being m use a short time, resulting 

In the design submitted, In order to secure such a large carrying capacity and keep 
within the limit ot 1 2 tons per foot run over buffers, it was necessary to place 6 wheels 
under, and thus not only were the same class of wheels and axles adhered to as in the 
original wagons, but also the same class of springs, axleboxes, brasses and axleguards 

The tank, it will be observed, while quite independent from the frame, Is firmly 
secured thereto by means of straps going right round the tank, the ends being bolted 
to brackets on the underframe, and tie bars running diagonally from the centre of the 
frame to the back of tank, where they are secured to pieces of channel iron 

Two gussets } inch thick, reaching half way up the wagon, have been inserted to 
give additional stability and break the force of the oil against the ends of the tank 
should it be at any time partly empty, and two diaphragm plates also J inch thick have 
been inserted for the same purpose 

The bottom T irons have been arched at intervals to admit all the oil draining 
out thoroughly To further facilitate this draining after the wagons have been pumped 
out, the drawing off cocks have been placed to draw from the centre of the tank at 
bottom with a good fall from the sides and ends. 

Two rotary pumps have been placed on a platform at one end of frame, experience 
having gone to shew that this is the best and most convenient position Originally a 
pump was placed on the top, where it was found to be out of place and much exposed 
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E. I R Mineral Oil Tank Wagon— Subject 5 A 


East Indian Railway ; 5 ft 6 in Gauge 

By Mr R Pearce 


The n vetted rectangular wagons sent out from England give great trouble in leaking 
at the joints, and are constantly requiring attention m the shops The cylindrical form 
was therefore selected, made of Fox’s Patent pressed steel, no joints and no rivettmg 
below centre of tank (see plate L/V). It was intended that the plates should be J inch 
thick, but on enquiry it was found that there would be a difficulty with anything less 
than -jo inch plate 

The two diaphragm plates r \ inch will be put in before the cylinder is welded up 

The cylinder rests on four semi circular bearers rivetted to utiderframe, firmly 
held down by straps, the bearers being secured to each other and to the end brackets 
with angle iron cross bars and by longitudinal tie-rods, the whole forming a secure job, 
and covered with corrugated iron of No 24 B W G for protection 

The hand rotary pump should be capable of emptying the tank in i| to j hours 
I have not specified any particular pump, there are so many to select from in England 

The underframe to be made of Fox s Patent pressed steel 

Tare of wagon . ... ... go tons 

Load do .... « • *5 ° 1 


Total . 24 o „ 

Cylinder 22 6'x6 3" diameter, of 690 cubic feet capacity 

The wheels, axles, springs and draw gear to be of standard pattern for Indian 
Railways. The axJeboxes of Fox’s Patent pressed steel 

Twelve tank vans to this specification and drawing are in hand building by the Leeds 
Forge Co, England and are expected shortly The estimated total cost of vans in 
India at exchange of is i}</ is R4 509 each 
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M R C Mineral Oil Tank Wagon— Subject 5 A 


Madras Railway , 5 ft. 6 In, Gauge. 

By Mr C C Phipps 


The wagons we use are built to the drawing enclosed ( see plate LV ) The tanks 
of the wagons built hitherto are 15 feet long over all and 7 ft 1 in by 5 ft 4} in in cross 
section and hold it tons of oil when full We are also at present building a wagon of 
exactly similar tjpe, excepting only that the tank is 7 ft 2 in high instead of 5 ft 4) in 
as in the smaller ones, and this when finished will hold 15 tons of oil 

I adopted the section shown for thg tanks, as 1 considered it better than the 
cylindrical section , it enables the centre of gravity to be brought lower down on the 
wagon, and it is further, in my opinion less liable to distortion than a cylinder would 
be when partially filled only A good deal of care has to be taken in mettmg the 
tanks up and in caulking to ensure a thoroughly tight job, but this having been once 
done no further trouble has been found, and the wagons we have are as tight as possible, 
though they have been in continual use for over 2 years 

The man hole cover joint is made by a leather ring between the turned faces 
of the cover and is screwed down by set screws and damping bars passing through 
wrought iron straps fastened to the seating The centre clamping bar is further fastened 
by a pm and forms a hinge, and being fitted with a padlock enables the cover to be 
secured The wagons are all built upon standard iron underframes, and the tanks are 
lagged with galvanized iron sheets which are set back by wrought iron distance pieces 
from the tank plates so as to allow a current of air to pass in between the lagging and 
the tank 
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SIR Mineral Oil Tank Wagon— Subject 5 A 


South Indian Railway; Metre Gauge. 

By Hr C. E. Crtghlan 


In Madras during the last lew years the transportation of Petroleum oil in bulk has 
assumed large proportions Steamers specially fitted with tanks bring the oil in bulk to 
the Port of Madras, and it is pumpeJ from the vessel into large receiving dcpfits at Ray* 
apitram, whence it is conveyed by rail over the South Indian and Madras railways in 
specially constructed oil tank wagons to vanous towns in the Presidency. 

On the South Indian Railway, ten t3nk*wagons, each of a capacity of ro tons, have 
been constructed for the carnage of Petroleum oil in bulk {See plate L VI ) 

The oil tanks are carried on an iron underframe 21* 5“ long over head stock plate*, 
and 25' oJ* long over buffers with three pair of wheels 2' 4* diameter and journals 
f x ai' The wheels are spaced 6' o* feet apart 

The oil tank, which is somewhat oval in shape, is constructed of J mild steel plates 
with suitable longitudinal and transverse stays, and has a large dome provided in the 
centre of the top for filling, with a close fitting hinged lid which can be locked, tnsidt 
the dome there is a strainer to prevent dirt or foreign matter entering the tank. On the 
underside of the tank immediately below the dome the discharge valve js fixed, and this 
valve can only be operated from the inside of the dome when the lid is opened From 
the underside of discharge valve, the oil is conveyed in pipes to either side of underframe 
where suitable racking cocks are provided for filling oil drums at wayside stations At 
one end of the wagon frame a force pump is fixed for pumping the oil into large reservoir 
tanks at important stations 

As petroleum oil is very searching, all joints and seams have to be very carefully 
made and caulked the tanks are tested under hydraulic pressure of 10 to 15 lbs per 
square inch, and along the seams, and rivets inside are coated with Messrs. Halzapfel 
and Co s petroleum-resisting composition, which makes all perfectly tight and free from 
leakage of any sort 

The tanks are constructed to hold 2,750 gallons, which at 8 IBs 2} oz per gallon of 
Petroleum is equal to 10 tons capacity 

The tare weight of each oil wagon complete is 7 tons 12 cwt 

The tank is encased with corrugated iron sheeting with a good air space allowance 
to prevent the heat of the sun raising the temperature of the oil and the chance of sparks 
lodging about the tank 

Brakes are not provided on these wagons to avoid the risk of heating and sparks. 
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Revision of General Rules. 


REVISION OF GENERAL RULES. 


Copy of Government Cf India, P. W. D„ No 137 R. S , dated 8th May 1893 


1 am directed to forward, herewith, a corrigendum slip to the above mentioned rules 
circulated with Government of India Resolution No 353 R. S, dated the 1 6th October 
1 894, and to request that the corrections and additions contained in the slip maybe 
earned out as therein Indicated 

2 I am to say that the alterations in the rules have been made with a view to giving 
the members of sub-committees a better opportunity of considering their reports during 
the interval between two general meetings, and that the Government of India desire to 
take this opportunity to express their appreciation of the good work hitherto done by the 
Committee of Locomotive and Carriage Superintendents 


Corrigendum Slip. 


Rule 4 —For the w ords "for one year " read “ till the next general meeting " 

Substitute the following for Rule 8 — 

8. “The meetings of the committee may, with the approval of the Government of 
India, be held not oftener than once in two years The word ' meeting’ shall be held to 
mean the entire period during which the members of the committee are assembled in one 
neighbourhood for the purpose of transacting business. ’ 

Rule 9.— For the words “ an ordinary annual" in the first line read " a general “ 

Rule 10 — In the last para, of this rule for the word 11 annually " read “ periodically " 
and add the following as Rule 10 (£) — ■** In years when no meeting is held the Secretary 
will issue an ad-interim report, showing all standards agreed to by ballot \ote since the 
Jast meeting.” 

Rule 13 — Add the following at the end of this rule — 

Copies of the ad-interim report will be issued in accordance with para 4 of Governr 
jnent of India letter No 284 R. S , dated the x 8 th August 1894. 

Rule 14 — In the second line for the word "annually" read “ periodically " 


Not* —The abort correction* bare been earned out in the Rules printed at pares 7-9 in tbs rote 
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Correspondence between the Consulting Engineer and Chairman 


CORRESPONDENCE BETWEEN THE CONSULTING ENGINEER AND 
THE CHAIRMAN. 


Copy of a letter, dated Calcutta, 22nd March 1895, from Mr. J. R. Bell, Consulting Engineer to the 
Government of India for State Railway), to Mr C T. Saodiford, Chairman of the Committee of Locomotive 
and Carnage Superintendents 


1 There is some justice in the desire for a larger recognition of its services by the 
Locomotive and Carnage and Wagon Committee, and the time is nearly due for presenting 
a review of its results to the Government of India I should first, however, be glad to 
hear from you and it on what follows. 

2 Much earnest and skilled eEort has clearly been devoted to the subject of improving 
the efficiency and uniformity of motive power and rolling-stock, in the fivejearsof the 
Committee s existence There is ample evidence, both in its proceedings and oatside, that 
its labors have enlarged the scope of individual experience, but I think it must be admitted 
that the results show a larger tendency to divergent practice than was expected 

3 Whether that result is to be regretted or simply accepted remains matter of opinion 
It anses primarily from the peculiarities of a race which justly attaches vast importance 
to individuality , it is fostered by disparity of local circumstances, by the paramount 
necessity of using up existing appliances, and in a measure by a degree of emulation not 
always co-ordinated to the needs of other Departments. 

4 In some points of detail diversity of practice is, I venture to suggest, unneces- 
sarily marked. No two lines appear to even concur as to the distinguishing mark on 
vacuum braked vehicles, or the significant lettermg of stock, and one line's “A" may be 
another line s “ L " 

5 Another matter which gives me personally some disappointment is the paucity of 
effort towards explaining or even analysing the great disparity which obtains between 
working expenses on even neighbouring lines though such matters as the effect of grades, 
weather, cost of stores and of labor, etc , are, I hope as easily reduced to figures here as 
in, say, Belgium 

6 It is your proposals, however for improving covered goods stock that I fear are 
least satisfactory Years ago we had wagons which tared under 6 tons and earned 12 on 
13 i square feet of floor to the ton Only a few days ago Mr Dod informed me you bad 
matured a design to carry over 17 tons on a tare 01 under 7 But this I now find turns 
out, when built, to tare nearly 8 and carry 16 tons on n square feet per ton If, as I do 
not doubt, this is a correct statement of the facts, we are exactly where we were in ratio 
of tare to maximum load, worse off in ratio of tare to average load , for the same tare we 
shall have 3 wagons in place of 4, and some of the 3 will still by rules run through to 
destination with but 3 tons of paying load. As far as I see, our average loads have at 
best increased by one ton for each ton of extra tare, so that there is a distinct loss with 
heavier wagons on lines with much light running If, when Mr Jones increased metre gauge 
wheels from 2 feet to 2 feet 4 inch diameter, he introduced a paying economy, our mcrea 
sing journals from 4 inch to 4i inch is economy reversed in the matter of journal friction 
as well aa m handling bulky goods. 
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7 It seems to be still assumed that the requisite strength of buffing and draw* 
gear depends on the weight of the train, not that of the wagon , but it is far from clear 
that the bill for damages done in shunting will verify this assumption When all is done, 
maximum loads will prance along the rails with 33 per cent more weight carried on 33 
per cent, stifler springs, and consequently, I imagine 44 per cent more vis viva, in ham- 
mering the road, so that if I am not much mistaken, our reform in this particular still 
needs some justification 

8 As to engines, if I may make bold to say so, it is far from clear that our newer lines 

and newer designs are as cheaply worked as some of the older Progress is the order of 
the day and m the four coupled class alone, for instance, the advance from the “ H ” class 
of the Indus Valley to the new East Indian railway express engine is immense It is 
far from clear, however, that all the permutations of design from the East Indian railway 
to Eastern Bengal, Bombay, Baroda and Central India Great Indian Peninsula, Nizam's 
Guaranteed State railway, and I know not how many more new variations of this one 
type are all necessary or desirable Though I quite agree that there is no material advan 
tage in detailed uniformity between different lines still I personally greatly commend 
Sir A M RendcTs general views, and, while I doubt with him if India is yet the place 
to mature designs of engines in, ’I strongly commend the concentration of effort on getting 
one good type of express— one mixed, one goods and one ghat class of engine It is right 

to tell you here that very competent administrations tell me that a vast sum is locked up in 
duplicate parts of engines which could be largely reduced if you had fewer types This is 
clearly a point for your Committee to deal with , and another which has lately come to my 
notice, vi b , that allowing for the greater number of engines under repair, an appreciably 
smaller number of tenders will do to carry on work with If duplicates cannot be dispensed 
with it is by no means clear that their purchase cannot be at least postponed, or that more 
could not be made up as required in the country, while such things as cranked axles must, 

I fear, be equally largely supplied whether our types be many or few 

9 I strongly commend what you maj find occasion to answer in the above to your 
careful consideration, and with the assurance, which 1 hope is not necessary, that these 
views are offered in no mere spirit of cavil 


Copy of reply from Mr C. T Sandiford, dated Lahore, 5th April 1895. 


l. I am afraid that a certain amount of disappointment is certain to be felt by any one 
studj ing the proceedings of the Locomotive and Carnage and Wagon Committee. A good 
deal is naturally expected from a body who have devoted their lives to a specialty Much 
time was at first spent, and I suppose necessarily so in regulating the conditions under 
which business could be conducted, and it was not all at once that men unaccustomed to 
have their praettee criticised, and who had always exercised a large measure of indepen. 
dence, fell into and saw the advautages of consolidated designs Bet perhaps the greatest 
barrier of all was the fear that the acceptance of an improved design might result in loss 
to the lines agreeing to it , representatives were consequently slow in subscribing to any- 
thing which might commit them to alterations of existing tjpes Notwithstanding this, 

I feel satisfied the meetings ha\e effected an immense amount of good, and done much to 
rub off those angularities which prevent cohesion, and at each meeting I saw a greater dis- 
position to coalesce 

3 The comparative isolation that formerly existed, explains the great divergences of 
opinion found among men who had previously little intercourse— it was to be regretted 
Yet, admitting the call to use up exiting appliances and to conform to Standard to wbic 
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a particular line was Jar gely committed, there is still most unquestionably a great deal 
due to individual ambition which leads men to design something different, not so much 
because it is greatly better, as that it is identified with the producer {This may be di$» 
puted, but an impartial examination will prove it) The numerous small diversities found 
in the practice of different railways are altogether unnecessary, and nothing can be said 10 
their favour 

3 The entire absence in the proceedings of anything Wee explanation for the differ- 
ences in working expenses, referred to m paragraph 5 of your note is, I believe, accounted 
for not because there js no material available (the analysis of working and statistical tables 
hold an enormous mass of detail) , but because the Committee as a whole never had time 
to go into the matter, while the individual members have scanty leisure, much of their time 
being frivolled away in routine every day duty 

4 The proposals for improving Goods Stock took the question up at a fairly advanced 
stage The old six ton wagons taring about 5) tons, had 10 the best practice become ten 
tonners, taring 6 tons to 6fc tons and m some cases had even without any great increase 
in tare been marked to carry is| tons • on a floor area of 13! square feet per ton, so that 
the new design taring as it does 74 to 7J tons to carry a maximum of ifij does not really 
show much advance, the only material difference is, that it is a good deal stronger, in- 
cludes the extra weight of military fittings, and costs less in repairs As to the advantage 
or otherwise of providing wagons of such heavy tonnage I am afraid it is one of those 
economic questions which were sunk in the struggle to do better There can be no dis 
putmg the fact that for small and moderate consignments the old wagon was the prefer 
able vehicle The objection to vehicles with a large loading margin, is of course, always 
present with springs and other parts which if strong enough for the full load, are unaeees 
sardy heavy for the half or even smaller loads 

5 I am so much in accord with you in wbat you write about engines, that f can say 
no more than that I endorse it unhesitatingly Provided a suitable design which has been 
matured is available, we should be very chary indeed to add another to the list There 
are of course considerations which mostly indicate the description of engines required, 
but I have often thought, and still incline to the belief, that India generally, and many lines 
m particular, would have profited had there been one common Controller, and it would 
have ensured uniformity and consistency 1 Judging by what we see, there is little more 
of either than is found in dress, but I suppose it must be put down to the individual 
idiosyncrasies always found among Engineers 
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Locomotives— Approved Designs— Subject 1 


APPROVED DESIGNS OF LOCOMOTIVES-SUBJECT I 
NOTE BY THE CHAIRMAN. 


Note by Mr C Sandiford dated Lahore 25th April 1895, with reference to correspondence 
published at page 225 of this volume 

1 have the honor to offer the following rema'ks on the Consulting Engineer’s note 
dated 2nd November 1894 — 

2 The Consulting Engineer attaches a value to the diagrams which the Committee of 
Locomotive and Carriage Superintendents carefully safe guarded against and hoped to 
have made clear under rule t8* 

3 The great object of the Committee, as stated, is to reduce to some sort of order the 

heterogeneous collection of Fngines and Rolling stock which has from time to time 
been launched on us from home for use in India, much of it suitable enough when original 
ly sent, but a great deal of which has become antiquated through time and altered condi- 
tions , it is not, however, to be expected that in a few meetings any body constituted like 
the Locomotive and Carnage Superintendents’ Committee could correct the peculiarities 
of 30 years scattered over 30,000 miles of Railway , 

4 The Consulting Engineer twits members of the Committee with disagreeing to the 
extent of sending him designs differing from existing engines and each other Nothing 
is more likely, but the real point to decide is, and I expect tne Consulting Engineer in his 
responsible position exercises his judgment to the full, — Are the proposals suitable for 
the -work on the particular system for which they are requisitioned And has the 
design been matured wi f h a view to uniformity on the Railway for which it is 
intended ? At the very outset it became evident that the Committee were generally 
of opinion that it was on the whole more advantageous foraRailuay requiring addi- 
tional stock to follow some type of engine already on the road with a view to the 
enormous convenience and economy due to the component parts being alike, than to go in 
for a totally different type T 

5 The idea that there would be any advantage in keeping engines in Southern India 
like those in the north was never admitted. To small and new lines, this, of course, does 
not apply, and there is no reason why on the East Coast and other new lines we should 
not have the very best and most suitable locomotives In these cases there is seldom a 
Locomotive Superintendent to meddle in the matter at all jet, judging by results, we do 
not seem to have greatly profited 

6 I, and I believe, other members of the Committee altogether dissent from the general 
imputation, that we consider the Consulting Engineers are all more or less wrong, we 
think nothing of the sort , a great many of the engines sent out to this country have done 
excellent work on the service for which they were original)} designed, and compare favor* 
ably with the best in any country but the conditions in many cases have very much alter- 
ed, heavier loads and higher speeds are now demanded , and the engines that were suffi- 
cient ate now not capable of the greater duty demanded, the very same thing has taken 
place at home It is not the Consulting Engineers or Locomotive Superintendent* win 
are responsible for this, it is the public who clamour for faster and more punctual ifrvlip , 


• 0 «J Rb es Seetieo 6 (») ©( e«« By L«i 
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and the general belief, that in the case of goods traffic, heavier loads are more econom 
ical which has led Traffic Managers to run bigger trams. 

7 To show that the call for alterations >n type is not due to the vagaries of Locomo- 
tive Superintendents, or to the shortcomings of our Consulting Engineers, but to the new 
demands which are made on us for power, ! will put the case of the line, with which t am 
connected, forward as an example 

S When the North Western Railway was constituted, nine years ago, out of a stock of 
4S5 engines, there were no less than t8 types of engines on the road, collected from all 
parts of India, differing in almost every conceivable direction, many of them the outcasts 
from other hues, designed for very different work 

9 We now have 588 engines on our boohs and have reduced the number of types to 7 
including 20 engines of a very special type for the Upper Bolan, 17 old passenger engines 
of small power, and 17 six*wheel coupled engines of an early pattern, both these are off 
the Great Indian Peninsula Railway, none of the three last tjpesm their present form are 
likely to be perpetuated But the six-wheel coupled engine as improved on Great Indian 
Peninsula Railway has developed into a locomotive of the class ne want, it is, however, 
now very different from the 17 we have on the North Western Railway Looking at the 
remaining 4 types, which from their age and the number of each which vve have, »e 
must continue to run for many years on North Western Railway, 1 offer the following 
remarks on each ~ 

jo. The ' L' class engine, of which we have 220 as last supplied to North Western 
Railway although, in the main, a good engine for the particular work for which it was 
designed years ago, has the radical defect of being very low m adhesion , this defect was 
partly remedied va last engines, but for heavy work is still much too low , the fading can- 
not be eradicated without considerably altering the design, yet it is practicable and 
worth considering for it is effected in the new Highland goods engine, which is more or 
less a copy of the " L M class The staying of the fire box is also very defective, tube- 
plates have to be removed at very great cost and inconvenience before they arc quarter 
worn out , in a new engine this could easily be remedied, and it should. This engine, 
designed as it was for heavy grade work, is not particularly suited for mam line goods 
traffic it is too alow ft should have the sue of wheels increased with these modifications 
the engine would do well But to effect them differs little from a new design, although 
we might stnl call it an 1 L ** class 

U The H & H. B class engines, of which we have 160, also designed over ao years 
ago foe a much lighter traffic than we now run, have done very well particularly on mixed 
trains, but are now so clearly over taxed that no one would think of ordering more for 
our traffic on the North Western Railway To increase the power of the engine is 
nothing short of a new design Our four wheel coupled K S class of which there arc 
113 is the survival of an S P D R type, has proved itself a first class engine, and had 
not the weight and speed of trams been increased would leave nothing to be desired 
But to make vt more powerful as w the case of the H & H B , means a great deal of 
alteration and additional weight, and practically means a new design 

jz The fourth and last group " P class, " also a four-coupled engine, nas given excel 
lent results , a later design than any of the other engines, more nearly conforms to the 
present requirements and is easier to modify, if needs be 

13 From what l have stated, it will be seen that the bulk of our Locomotives are 
embraced tn four big classes, and for the work they were designed for, are not condemned, 
on the contrary, did the work well, but the demaod for a higher duty forces Locomotive 
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Superintendents to look ahead Although, I do not pretend to know all the circum. 
stances, I assume that what has occurred on the North. Western Railway, has happened on 
other Railways and am confident, that on the main trunk-roads, it must have done so, 
while smaller systems are not less ambittous 

14 I appreciate at the full the Consulting Engineer’s protests and objections to change 
and do not think he asks anj thing more than is fair and reasonable he should be given 
substantial reason for any radical change of design So far as I am personally concerned 
1 have always been most anxious to reduce the number of different types, and have for 
years laboured to do so, and believe I can point to the results as substantial proof of my v 
sincerity 

15 At the present time the North-Western Railway, 1 believe, wants a thoroughly 
sound six wheel Coupled tender engine for mam-line heavy goods traffic, and I am of opinion, 
that the reasons which govern its selection are found in the importance of conforming 
to practice found on this Railway, and are not ruled by the idea that it will profit the 
North Western Railway to get engines like those intended for somewhere else 

16 We want an engine that will haul at a fair pace for goods traffic 1,000 tons (ex- 
cluding engine and tender) over a ruling grade of i in 1S6 Was there time allowed (and 
there is no good reason why there should not be) a preliminary discussion on proposed 
new designs would do much to clear the way to satisfactory progress 1 certainly would 
be glad to be given such an opportunity in the case of the new engine now required 
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Hagans coupled bogie Locomotive 


THE HAGANS COUPLED BOGIE LOCOMOTIVE. 


Reprinted from “ Engineering? dated 28th December 1894 


The Locomotive fabnk Hagans, of Erfurt Prussia make a speciality of bogie Loco- 
motives with four coupled axles for railwajs of all gauges with steep gradients and sharp 
curses The engines are supplied with two or more rjlinders f xed to the engine frame 
and may be constructed for any t)pe of railway The points of most interest, the sus- 
pension and driving of the bogie, are illustrated by figures 1 to 3 plate LVII The two 
cylinders are fixed to the mam frame Of the two pairs of coupled axles the front pair 
A, and A, has its bearings in the main frame the oth“r pair, A, and A, in the bogie frame 
The piston transmits the power in the ordinary way to the crosshead, connected a 
short rod a b (Fig 1) to the front lever b d centered in the main f ame The connecting 
rod bf and coupling rod fe communicate the motion to axles A, and A, Another 
coupling rode h leads o\er to the rare le\er 1 g centered in the upper part g of a sort of 
cradle / k It is clear that, with equal leverages, the extremities of the two levers, 6 and 
I, w ill alwajs describe the sane arcs The two bogie axles receive their motion in the same 
vva> as the front pair by means of the connecting rod « p and the couplings ^ The 
connections are the same on the other side of the engine, the one crank having the usual 
lead of 90 deg The four axles thus revolve with the same angular velocities The pm 
n n of the cradle g k fig 2 has its bearing in the mam frame the rod k 0, connected at o 
with the bogie frame, bolds it in position The point 0 lies in the centre line of the axle, 
and may be constructed either as a counter crank or as an arm rigidly fixed to the bogie 
frame Of course, as the engine goes round a curve the d stance between the centres 
pf the front and rear wheels will be increased on one side and decreased on the other 
and provision must be made for this For this reason the link carrj ing the pms h and 1 is 
not fixed rigidly to the frames but is carried in a second swinging frame as shown in fig 1 
1 he lower end of this frame is coupled by a rod to a point 0 fixed on the bogie, and 
when the engine rounds a curve this rod tends to tilt the swinging frame into the position 
k l on the inside of the curve and to an opposite angle on the other side In tl ts 
way the difference in the length of wheel base on the two sides is taken up 

In fg 3 the engine has passed On to a coned track The cradle has tiri*rd and 
po nt$ g o k have assumed the positions c x , it, If now p and 0 had the sai»e d stances 
x =j from ll e axis, the following r3t os would be equal — 

k S n £~ ’ £ A g~ b d c d 

But, for constructive reasons v has to be made larger than s and the rr«pectne 
deflections of o and f result from the proportion v y s x Theextremtt) h of 
tl e rear lever woull, however, on a curved path not retain its po* non unless we make 
In that ca*e points / p 1 undergo the same A-flcction and gg* becomes 
equal it, tl at is to saj, equal movements in oppos * directipns are imparted to the ex. 
tremities/ and », so that the point A will not *»crve, and the engine runs thus true 
on a cutvcd track. 
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It remains to be proved that there shall be no reeling of the bogie The horizontal 
force // transmitted from t to p acts also upon g i and upon g k As now gh^h r, th» 
point o Mill receive from y the component ~ H, and the bogie Mill be subject to a couple, 

d/ss// 1——// v As, hone ver, — «*-» and therefore, ffs v, M wilt always be 
y y v y 1 

2er0 Part of the pull communicated to the bogie will, under these circumstances, be 
transferred back to the mam frame. 


The points o, k,j, p have to describe a curve in the horizontal plane This might 
be managed by means of a ball and socket joint, but Mr Hagans prefers his own bear, 
mg fig 4 the bushes of which have the form of an upright cylinder bevelled on two 
Sides The bearing is said to give complete satisfaction , it can easily be adjusted As 
regards practical experience, Dr Pfahl, of the Bieber Coal Mines, near Frankfort on- 
the*Maine speaks well of the two Hagans locomotives running on a private line, joining 
the mines to Gelnhaunsen station The line is 13 mites long, has gradients up to 1 in 40 
cunts of 40 yards radius, and a gauge of 354 in Mr Pfahl originally used engines 
with three axles, of about too horse power This power became insufficient Much 
heavier engines were out of the question The feed water could only be taken at one 
of the termini at the end of a return trip of 27 miles. The boiler had to hang low, 
and no lateral projection could be permitted To meet these requirements Mr Hagans 
supplied this special locomotne It weighs, with charge, aij tons,— -about a third more 
than the o’d engines It can take 770 gallons of feed-water against 500 m the former 
engines, and pulls about 144 tons, with an average speed of 11 miles, against 96 tons 
The cylinders are 13m in diamete' by 14 in stroke, the diameter of the wheels is 
295 m "Hie distance between the two front axles is 55 in , between the two axles 
of the bogie, 31 5 in to fc aS distance between the fust and the fourth axles, 10 ft The 
engine has 560 square feet of heating surface and 9 square feet of grate area, and 
works with a pressure of 170 lbs The engine runs steadi, both forward and backward. 
Mr Pfahl was perfectly satisfied, and soon ordered a second locomotive of the same type. 
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THE POWER AND EFFICIENCY OF LOCOMOTIVE BOILERS 


Reprinted from " Railroad Gazette " dated aylh March /< Jpj 


In another column a corre«pondent asks about the arguments for and against large 
grates for locomotive boilers To reply fully would take much space, as the theories 
offered do not harmonise, and in many cases differ from the facts 

Although the arguments about the best forms of fire boxes for boilers that are run 
with forced combustion conflict with each other and often are contrary to common sense, 
it is not to be understood that there is no ground work of fact that is accepted by all 
who are fair minded With these facts well to mind, one will at least not be led into 
follies and he may escape some mystification About combustion there is no mystery 
If coal is heated in contact with air there nil' be combustion and when the heat is 
sufficient and the aw supply is correct there will be perfect combustion W- know how 
much air it takes and how much heat is required and knowing this, it is one of the 
easiest of mechanical operations to get perfect comoustion If perfect combustion was 
the prime object of burning coal we could get perfection at once 

But we do not seek perfect combustion or anything like it perfect combustion is 
too expensive The last few heat units cost more to sa\ e than they are north We do 
seek to get the most heat into the water in the boiler that can be got from a pound of 
coal under some given set of conditions and generally it is found that these conditions 
are such tha* anything like perfect combustion is impossible This is true of a locomotive 
firebox 

In a locomotive boiler the first restriction to perfect combustion is the necessity of * 
providing an absorbing surface, and an absorbing substance (water) that will take up the 
heat If the space and weight of a locomotive boiler could all be given to the furnace 
we could get better combustion than is obtained in any class of boiler to day But the 
space taken up by the heating surface and the water is so great that the furnace is 
cramped and reduced to the lowest possible limits~in fact, there is less room for combus* 
tion m *1 locomotue boiler as these boilers are forced in this country, than is allowed for 
combustion in any form of boiler used, except those for fire engines and torpedo boats, 
where power, and not economy, is the thing sought In locomotives both great power 
and good economy are wanted and that is where the "shoe pinches We could easily 
get one, but to get both is impossible 

The best that can be done is to select by trial the boiler and furnace so that the 
best pract cal results are obtained No amount of theory unless guided by practical 
experience, will tell what to do to get the best locomotive boiler There is, in fact, no 
such thing as a be«t locomotue boildr for all the d fferent conditions rhe best practical 
boiler for a road where the fuel is cheap and good is the one that will give the most 
power witl out regard to tl e efficienc) unle«s the efficiency is so low that the boiler has 
to be forced so tl at the sheets are damaged and the repairs are too much increased 
\\ l ere fuel is ter) cheap power is the thing most wanted and that bo Ter wh ch will 
pi\e tl e most power fo* the bawl tig of trains will be the most successful The lira t to 
tl c reduction of efficiency in the search for power alone is found in the loss of power 
wlicb follows when the efficiency is Terr low 
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When coal is high in price the need comes of an economical toiler, and the power 
must be reduced, or the cost of hauling a ton one mile will be higher For this reason 
the train load is made less and the boiler is forced less, and is more economical In this 
country we have cases of both kinds. Coal vanes in price from So cents to$ 20 a ton. 
The boiler that is fitted for the use of the 5 ao coal is just as serviceable for the 80 cent 
coal, so far as the efficiency of the boiler alone is concerned But when the whole cost 
of transportation is taken into account, it is found that the final cost per ton mile is less 
when the engine hauls the largest tram, and therefore the most powerful boiler is the one 
that it is, best to use It is for these reasons that it is necessary to know the conditions 
of operation before the best boiler can be selected 

All know how to get the moit economical boiler and hoiv to get the most powerful 
boiler But we may stale the difference in a general way The most powerful boiler u 
had wl en the grate is as large as possible and the crown sheet is not too far from the 
fire, and the tubes are about to or ti feet long and large in area of opening, so as not to 
impede too much the passage of the gases A 2\ inch or 3 inch tube will give more 
power than a 2 inch tube The blast must be as strong as is possible to get it and not 
raise the back pressure in the cylinders too high, and there must be a variable exhaust so 
that the fire shall not be torn up at starting, otherwise the power will be lowered Such 
boilers are used here, and they are capable of furnishing, regardless of economy, all the 
steam that can be used in a locomotive 

The most economical boiler must ha\e jus* as large heating surface as possible, es 
pecially in the fire box, and the combustion must be slower, or there must be some better 
means than we now have for getting the air to the fuel. The mere passage of the air 
through the fuel is not an adequate mixing when the rate of combustion is high and good 
efficiency is wanted This is the reason, above all others, why forcing a boiler reduces 
the efficiencj, and it is the reason why a small grate, which has to be forced, will not 
give the same efficiency as a large one on which the coal can bum slower and the air 
have abetter chance to mix with the fuel A strong blast prevents good combustion fn 
the most economical boiler the tubes should be small and long Probably a 15 feet tube, 
ti inch in diameter, 15 about the best for this chss of boiler The power is much re 
duced as the friction of the gases through the tubes is greater, and in some cases the 
grate should be smaller so there will be no waste of beat when the work is Iigl t 

Now we may state the fundamental differences in the designs of the most powerful 
and the most economics/ locomotive boilers 

It is seen that both must have all the fire box heating surface possible, and as much 
tube heating surface as can be obtained without interfering with the draft therefore, in 
actual construction, the only differences of real importance are in the tubes nnd the sire 
of the fire part of the grate One fundamental design will answer for both by getting 
as large a fire box and as large a shell as the total weight will permit, and then, perlnps, 
block off tbe grate in the most economical boiler, and use the whole of it m the most 
powerful boiler One must use a large number of small tubes 0/ considerable length 
in the most economical boiler and in the most powerful boiler use large tubes and shorten 
them at the back end, as this increases the fire-box heating surface and the draft In 
both, tbe fire box and the shell most be as large as possible 

These conclusions are founded on theories 0/ combustion that we know all about. 
No locomotive boiler is too large for economy ft is easy to get either the most econo- 
mical or the most powerful boiler, hut to get the design that will give the particular com- 
Iinaton of efficiency and capacity that will be , the most suitable for a given road is a 
different matter, and the selection can only be made by trial What we have to start 
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with js tbe largest shell with the largest fire box that can be put on the engine, and not 
exceed the limit of weight, and then the interior roust be changed to get the best results 

The question of firing tbe grate has no bearing upon the area of it, but only on the 
way that the area shall be disposed When the length becomes too great for the fireman 
to reach the front end of the box the area can be extended sidewise. This has been 
done with such success that the practicability of it is proved Only those will deny 
this to be a fact who have not had experience with wide grates If those who have 
unproved tbe ocean steamers, so that the capacity of tbe boilers and their efficiency 
is greater than ever before, even with the forced draft now common, had been so 
fearful of abnormal dimensions of boilers in cramped places as some railroad men 
are, we should not now be able to travel across the Atlantic in about five days There 
seems to be a certain lack of courage to design larger boilers and of firmness and 
decision in dealing with frill* and devices that are wrongly supposed to increase the 
power of small boilers \\ hen there is more originality in thought and more 
boldness in design we shall hear less about delayed trains on account of lack of 
steam Theru are roads that most of us know about on which the schedule time of the 
most important trains is dependent upon the best efforts of the fireman and whenever 
there is the least unusual service the superintendent must choose between a double header 
and a loss of time It may be a severe criticism to say that this is an unnecessary con- 
dition, but the truth hurts no one in the end If it be not tl truth then the ciscussion 
now in progress at the railroad clubs will bring out tbe fact 

As to the theory of combustton that our correspondent enquires about The ga«es 
from the fuel and tbe air coming through the grates, go along in streams and mix imper- 
fectly, and therefore much more than the net amount of air to burn the fuel l as to be let 
10 to get reasonably good combustion The net amount of air is about 12 lbs per pound 
of fuel, while it is common to use, on the most efficient boilers, as much as 24 lbs 

Tbe intensity of the heat that is radiated varies with the square of the distance from 
the fire All other things being equal, the intensity is four times as much at 1 foot as at 
a feet That is — it decreases as the *quare of the distance from the fire increases If 
the absorption of the heat in a boiler was dependent solely upon the taking up of tl e 
heat that is radiated from the fire, it would be best to put the fire as near tl e crow n 
sheet as possible, and in some cases this is actually necessary to get the greatest bo ler 
power — as in the case of anthracite coal, for instance The absorption of the heat from 
the hot gases is an equally important factor as the gases are hotter with some kinds of 
fuel than with ethers, and therefore the heating surfaces are differently disposed with re. 
spect to the fire fn some cases the heating surfaces are close to the fire, and in other 
cases the surfaces are shielded from the direct heat by bnck arches. 

One of the limits to the depth of the fire box and to the length of the brick arch 19 
found in the shutting off the rad a ion of the heat from the fire direct to tf e crown sheet 
With soft coal and a deep f re box t! ere is a cloud of smoke and gas over the fire and 
tl is cuts off tl e radiation 10 the crown si eet Clear air does not absorb heat to any grea 1 
extent, but gases of the kind that ate over soft coal fuels w> en burning will absorb n nch 
of the heat from the fire, and for this reason there is a limit to the thickness of the vapor 
that should be permuted above the fire when it is de* red that a boiler shall have the 
maxitnum capacity to generate steam 

The desirable action of the brick arch i» tl e l eating of tbe gases as they come from 
the fuel , also it m3l.es a longer flame way ard gives the gas a chance to barn befo e it 
is extirgu sh» 1 by the tube* Tbe undesirable ait» n o' lie artb is that it shields the 
fire-bex fren tbe fre and reduces tbe ar-ou_t of »1 e brat tbat is absorbed by radut on 
Inctlerwr *, it r'lei il r ji«cs holtrratd n«f*su'ri ttit mo-e beat shall l* absorbed 
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by the tubes m contact with the hot gases If it were not for this fact, the brick arch 
would give more saving thai; it does on locomotives 

To make a hot chamber for the gases to burn in, the sides of the fire box have been 
lined with firebrick, but the result was a veiy hot smoke box and a loss of efficiency, 
because the fire box sheets were shielded from the fire and the tubes could not take up 
the heat. 

Perhaps the most important experiment that has been made to show the value of 
placing the grate not too far from the fire, is the one that was made by the Schenectady 
Locomotive Works The engine was in hard «ervice and there was not as much steam 
as was needed to make schedule time The grates were raised one foot and the steam 
in g power was increased To make sure that there was no mistake, the grates were 
again lowered and the power of the boiler was reduced This theory of the action of the 
deep leg boiler in reducing the power, while it may add to the efficiency of a boiler that 
is not very hard pushed, is an old one, but there is little accurate data in print to sup 
port it 

It is well known that deep leg boilers with anthracite and short flame coals, where 
the fire box must do most of the steam making, are not so powerful as those where the 
crown is down close to the fire, although the economy when the boiler is not forced may 
be greater with the deep leg It would not be necessary to consider all these factors of 
combustion were it not that the most economical boiler is not the most practical The 
old question of power versus efficiency confronts one in selecting a boiler design 

It is well understood that smoke consumers are often coal wasters. Perfect com 
bustion alwajs costs more than it comes to, and when power and intensity of heat is the 
all important matter as in the case of locomotives and heating furnaces, one can only 
completely stop the smoke by permitting losses in the costs of operation This is true 
of all kinds of plants where the furnaces must be forced to get power It will be found 
that when the furnaces are rot forced the smoke can be reduced, but not removed 
without reducing tl e efficient) and tins is the case with heating plants and power sta 
tions where the boiler capacity is sufficient to give the cecessarj steam without forcing. 
When gross power is of itself the desired end a smoke consumer may be found a de- 
triment but when efficiency is desired at the expense of gross poner, a smoke preventer 
Will generally increase the economy of the plant 
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REPORT ON EUROPEAN LOCOMOTIVE BOILERS. 


Reprinted from the “ Railroad Gazette" dated nth January >8g$. 


The September (1894) Bulletin of the International Railroad Congress Commission 
contains a report on European locomotive boiler shells, fire boxes, tubes, smoke boxes 
and stacks, by M Ed Sauvage, one of the principal engineers of the Eastern Rail* 
roads of France It is impossible to publish all of this comprehensive and interesting 
report in these columns, but the gist of it is given in what follows 

The report is divided into sections about as follows — 

Steel for boiler shells and fire boxes and tests for steel sheets , different forms and 
sizes of tubes, their effect on the capacity of the boiler and their location in the tube 
sheet , incrustation and systems of boiler feeding , the effect of the length of tubes and 
the smoke box arrangements for the production of steam The valuable work done by 
the late M Henry, Chief of the Mechanical Department of the Pans, Lyons and Mediter- 
ranean road, showing the effect of the length of the tubes, the fire brick and water arches 
and the draught on boiler capacity, is given tn a condensed form in this report, and 
was given more in detail in the "Railroad Gazette, ’ July 4th, 1890 The results have since 
been published by Dunodland Vicq, Pans, 1894, as an extract from the ‘ Annales des 
Mines" of August 1894 It will repay those who are interested in the conditions which 
govern steam production in locomotive boilers to procure the complete work and read it 
There are a number of plates giving data that are particularly useful to American loco- 
motive designers 

M Sauvagc’s report says that, although in the United States steel boilers and fire- 
boxes are universal, yet in Europe, while steel is frequently used for bo ler shells, it is 
seldom used for fire boxes, and that up to this time the experience with steel fire-boxes 
in Europe is confined within experimental limits, and they are not yet adopted for 
general use Accompanying this report are numerous drawings showing boiler construc- 
tion both with iron and steel shells, and with copper and steel fire boxes In general, the 
illustrations show the European practice with whch all Engineers are more or less 
familiar One thing which must impress the reader, with regard to these designs, is that 
no expense is spared to make the boilers strong and safe, and to hold the sheets 50 that 
there is no motion when the pressure changes 

There are given 37 European railroads that are using, or are experimenting with 
steel boiler shells, and it is said that there are otl ers not mentioned in the list, and that 
no trouble has been experienced with steel shells except on the Roumanian lines where 
there have been some cracked sheets These lines have 55 steel boiler shells in use at 
the present time 

In Europe only the softest quality of steel is generally used and rerentlv there has 
been a general reduction ol the ten«ile strength, and there is 21 inclination to use still 
softer material The inspection cons *ts of tensile and elongation tests and phys cal 
examination bj bending, pner to accepting the sheets Pho«phoru$ is red ced to the 
lowest practicable 1 nut. In Austria the reduction cf area of the t»it specimens *» the 
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point of rupture is taken n» the place of elongation The following table shows some of 
the more characteristic tests for shell steel used by European railroads — 

Table showing the general characteristic tests prescribed for steel sheets for 
European Locomotive Boiler shells 


Roan 

Tent te strength lb» pe 

per cent 

Contract on 
of a ea at po n 
of fracture 

• RtUAKIS 

Norwegian State « 

S3. 000 to 59 000 

20 in 8 Inches 



North Western of Austria 

5 1 000 to 62 000 


5* 


Austria H ungary State . 

50000 


60 


K 1 g Ferd natid North 

57 OOO to 64 OOO 


5° 

riange sheets 


65 000 to 74 000 


37 

Sheets not flanged, 

St Golhard . , 

49 000 to 54.000 

2 3 in 8 Inches 


Flanged sheets 

tested both cross 
w se and length 
wise of roll ng 


52 000 to 57 OOO 

23 n 8 inches 


Sheets not flanged 

Jurabmplon . 

S- 000 to 59000 

26-21 in 8 in 



Mediterranean , , 

51 000 to 60000 

30 28 in 8 in. 

• 

Jested both cross 
wise and length 
suseofroll ng 

Southern Adr at c . 

S3 000 to 59 000 

40 23 in 3 in 



London Chatham and Dover 

56 000 (0 67 OOO 

25 m 8 inches 



Lancash re and Yomsh re 

59 OOO to 67 OOO 

20 in 8 inches 



North London . 

57000 

26 n 10 in 



Glasgow and South Western 

56 OOO to 67/100 

as n 8 nches 


Tested both cross 
wise and length 
w ise of roll ng 

Great Northern o[ Ireland 

Dr ft ng and bend 
ing tests only 




North Eastern • 

590001067 OOO 

26 m 4 inches 



Natal Government and Great 
Ind an Pen nsula 

61 OOO to 69000 

25 in 6 inches 



\\ cstem Ra troads of Fra ce 

64 000 to 72 000 

23 m 4 inches 




The trials of steel fire boxes in Europe have not been very successful, and there are 
now but few in service The mo*t extended experiences are those of the Pans Lyons 
and Mediterranean and the Great Eastern road in England The conclusions of 
M Chabal of the Paris, Lyons and Mediterranean, from htsstud) is that if pure soft steel 
is used fire boxes of that metal are safe They should be carefully made, and sudden 
cooling should be avoided The employment of steel is but very little more economical 
than copper, and the principal advantage of the steel box is the decreased weight 
The report by M Sauvage says that these op nions of M Chabal cannot be taken as 
representing that of European engineers generally 

The report has much information about the varous systems of placing tubes in 
European locomotives and about boiler bracing, smoke stacks and boxes boiler scale, 
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etc , which cannot be given here, but the whole is summed up in the following con* 
elusion by M Sauvage — 

1st The use of soft steel sheets for the shells of locomotive boilers is shown by current 
practice, and it is justified by the fact that these sheets are more uniform in quality than 
those of iron 

2nd The steel should be very soft, as shown bj tensile strength which should not 
exceed 64 000 pounds per square inch and should lie between 50,000 pounds and 57 000 
pounds The plates should come from the best raw materials, and be as fret from 
phosphorus as possible 

3rd The use of steel in the place of iron sometimes permits an increase of pressure 
without increasing the thickness 

4th The manipulation of soft steel sheets does not require great precaution because 
they will *tand local heating and bending A desirable precaution is annealing the 
sheets after basing worked them, and before riveting up This is not always necessary 
where Ioog experience has proved the coustant quality of the material, and where the 
workmen are known to be reliable and accustomed to handling steel 

5th Steel fire boxes continue to be almost umsed in Europe Some trials have been 
made which do not indicate that the) are much more economical in sen ice tl an copper, 
at least not with the qualities of steel obtainable in Europe However with small loco 
motives having comparatively little work to do steel fire boxes ma> be ver) advantageous 

6th Tubes of iron or steel are being more and more emp!o)ed in the place of brass 
This substitution ma) be made without inconvenience, and is a great economy 

7th It is useless to solder an end section of copper on tubes of iron or steel [ Thu 
conclusion is the result of experience with iron and steel tubes that have had an end of 
copper about 6 inches long put on at the fie box end, pmsabty <0 increase the hft 
of the fues— Editor ] 

8th The iron and steel tubes are rolled or expanded bj a mandril in the holes in tic 
tube sheets which are made cylindrical or slightly conical 

9th The riveted over part or bead on the ends of the tubes at the tube si eet is not 
absolutely necessar) or indispensable 

loin The ferrules for the ends of the tubes should only be used 00 the fire box end 

1 ltb Generally speaking damage to the tubes can best be prevented bv care in hand* 

1 wg the boders \V hew the tubes are correctly put in tl ey will give no trouole when the 
firing is regular, and the entrance of the cold air to Ike fire box is prevented as much 
as possible Boilers should be cool before being emptied and especially before washing 
with cold water It is bad practice to draw the fires before entering stations, as this lets 
cold air into the fire box and injures the tubes 

lath Boiler compounds for reducing scale are useful for preventing hard deposit* 
but the composition must be selected to suit the local conditions and the nature of the 
water 

13th Purification before usin„ f*ed water that is rich m carbonate of 1 me, and above 
all, water containing selemtes, 1$ uselul, but this plan requires a large outlay for apparatus, 
jet it often lappens tlat th" saving in fuel and boiler repairs and washing gives a £eaf 
important economy. 
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14th The introduction of the feed water into the steam space which rapidly removes 
the air from the water, and prevents local cooling of the plates, is worthy of trial 

15th Locomotive tubes are generally not longer than 13 to 16J feet, and this shows 
the bearing which the data from the boiler tests, given in the report, have on the boiler 
capacity of the boiler to generate st*am 

16th The area of the passage through the tubes ought to be as large as possible, and 
this justifies omitting the ferrules inside of the tubes at the ends The diameter of tubes 
should not be too small, and they should not be brought too close together The inside 
diameter should bs from J 6 to a in , and the distance between the tube holes in the 
sheets should not be less than 6 to 7 inch 

17th The tubes with wings on the interior, such as those of the serve type for locomo- 
tives, have an outside diameter of a 4 to 2 8 in because tubes smaller than this arc 
gen-rally made in too short lengths It is, perhaps, advantageous to substitute tubes 
with wings for the ordinary tubes of 2 in in diameter, but in that case the number of 
wings, or the sue, should br reduced 

18th The relative efficiency of tubes arranged at the corners of a square, that is in 
vertical and horizontal rows and those arranged at the corners of the square with one 
tube in the centre of the square that is, in vertical rows, and not in rows horizontally, 
is about the same Preference is generally given to the arrangement in both \ertical and 
horizontal rows 

1 gtn It is not apparent that there is any particular difference in the capacity of boilers 
to generate steam, no matter what the metal of the tubes maybe, that is, whether it js 
copper, iron, or steel 

20th The effect of the volume of the smoke box is scarcely appreciable The long 
smoke boxes such ns are used in America, have been tried in Europe by many railroads, 
but do not seem to give better results than shorter boxes It seems preferable to use 
the shorter box 

21st It is not apparent that there is any marked supenont) with any type of smoke 
sUck The shgl tly conical form, wider at the top seems to be preferred It is well 
to prolong the stack into the interior of the smoke box, using a funnel form for the inte 
nor Ihe height of the exhaust nozzle ought not to be much more than the upper row 


22nd Almost any form of spark arrestens, of course an advantage m reducing sparks 
but all interfere with the draft more or less without being absolutely spark proof The 
simple netting suffices in most cases 

23rd The annular exhaust nozzle seems to be the best, but >t is complicated m des gw 
when the exhaust is made variable 

24th The exhaust nozzle of single blast pipes should be variable, hut it is best that 
rhe variation does not pern it too much reduction in the size of the nozzle No doubt it is 
on account of perm ttmg too much reduction of the nozzle that the variable exhaust has 
been sometimes pronounced injurious or useless The simple desga of tno movable 
wings seems all that is necessary 
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25th We refer here to the rule indicated in conclusion, No 21, regarding the height 
of the exhaust nozzle It should not exceed much the top row of tubes, c\en when the 
stack is not prolonged into the smoke-box 

26th The speed has no apparent influence on the production of steam In other 
words, the quality of the weight of steam escaping per second with the same terminal 
pressure in the cylinders is the governing condition The frequency of the blast has no 
particular effect This is shown by the action of compound locomotives with two 
cylinders 
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14th The introduction of the feed-water into the steam space which rapidly removes 
the air from the water, and prevents local cooling of the plates, is worthy of trial 

15th Locomotive tubes are generally not longer than 13 to i6| feet, and this shows 
the bearing which the data from the boiler tests, given in the report, have on the boiler 
capacity of the boiler to generate st-am. 

16th The area of the passage through the tubes ought to be as large as possible, and 
this justifies omitting the ferrules inside of the tubes at the ends The diameter of tubes 
should not be too small, and they should not be brought too close together The inside 
diameter should be from v6 to a in, and the distance between the tube holes in the 
sheets should not be less than 6 to *7 inch 

17th The tubes with Wings on the interior, such as those 0/ the serve type for locomo- 
tives, have an outside diameter of 2 4 to 28 in because tubes smaller than this are 
generally made in too short lengths It is, perhaps, advantageous to substitute tubes 
with wings for the ordinary tubes of t in in diameter, but in that case the number of 
Wings, or the size, should be reduced 

18th The relative efficiency of tubes arranged at the corners of a square, that is in 
vertical and horizontal rows, and those arranged at the corners of the square with one 
tube ju the centre of the square, that is, in vertical rows, and not in rows konzontally, 
is about the same Preference is generally given to the arrangement m both vertical and 
horizontal rows 

sgtn ft is not apparent that there is any particular difference in the capacity of boilers 
to generate steam, no matter what the metal of the tubes maybe, that is, whether it is 
copper, iron, or steel 

zoth The effect of the volume of the smoke box is scarcely appreciable The long 
smoke-boxes, such as are used in America, have been tried in Europe by many railroads, 
but do not seem to give better results than shorter boxes It seems preferable to use 
the shorter box 

21st It is not apparent that there is any marked supenont) with any type of smoke- 
stack The slightly conical form, wider at tbe top, seems to be preferred It is well 
to prolong the stack into the interior of the smoke box, using a funnel form for the mte 
nor J he height of tbe exhaust nozzle ought not to be much more than the upper row 


22nd Almost anj form of spark arresteris, of course an adian'age in reducing spark« 
but all interfere with the draft more or less without being absolutely spark proof The 
simple netting suffices in most cases 

23rd The annular exhaust nozzle seems to be the best, but it is complicated in design 
when the exhaust is made variable 

24th The exhaust nozzle of single blast pipes should be variable, but it is best that 
the variation does not permit too much reduction in the size of the nozzle No doubt it is 
on account of perm ttmg too much reduction of the nozzle that the variable exhaust has 
been sometimes pronounced injurious or useless The simple design of two movable 
wings seems all that is necessary 
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251b We refer here to the rule indicated In conclusion, No at, regarding the height 
of the exhaust noule It should rot exceed much the top row of tubes, esen when the 
6tack is not prolonged into the smoke-box 

26th The speed has no apparent influence on the production of steam In other 
words, the tjuahtj of the weight of steam escaping per second with the same terminal 
prcs'Ore in the cylinders is the governing condition The frequency of the blast has no 
particular effect Tim is shown Ly the action of compound locomotives with two 
cylinders 
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THE COUNTERBALANCING OF LOCOMOTIVES. 


Reprinted /rowj " Engineering Aetoj," dated icih and tjih January i 8 gg 


Leading articic 


On another page of this issue (see pages 255 to 272) we reprint lengthy extracts 
from three bulky papers which have recently appeared on the counterbalancing of loco- 
motives Within the past two or three years this subject has been taken up m a more 
thorough way than ever betore, and the three papers which we have abstracted covet 
pretty well the results of the latest investigations 

For the benefit ol out teadets who have not the time or inclination to go into an 
extended study ol this matter, but who desire to know what the "stale of the art" is, 
we have determined to restate some of the important facts 

In the first place, it is true that the great bulk o{ the locomotives now m service are 
not so well balanced as they might be There are nearly a score of different empmeal 
rules in use for balancing, and the results obtained by them have varied all the way from 
very good to very had The harm which nay be done by a badly-balanced locomottve 
to the track, and to its own machmef), and the serious strains which may be induced in 
bridges, make the matter of great importance and make it imperative on every railway 
manager to see to it that any locomcvtw-s m the motive power of his road, which are not 
known to be well balanced, should be measured, calculated, and corrected if need be, at 
the earliest possible time 

We now know that a badly balanced locomotive may kink heavy rails so badly that 
they will have to he tak^n up and scrapped We know that its wheels may actually be 
lifted off the rad at high speeds and evidence that derailments have occurred from this 
cause has been presented Such bad balancing occurs through the use of incorrect rules 
ot ettors in applying them, through placing too much counterweight in the trailing wheels 
on account of the difficulty of getting the proper amount in the main driver, through the 
Joss of lead from lead filled counterweights, and through running dead engines or engines 
with their rods down at ordinary speeds 

Turning no v to the practical question how a locomotive should be counterbalanced 
we know that in the first place all the revolving weight should be balanced The 
formulas worked out b> Mr R A Parke, ME, of the Westinj,hou«e Air-Brake ft, Co 
and presented by him in a paper read before the New York Railroad Club a year ago, 
still stai d as the on!) correct rules for balancing which have ever been worked out Mr 
Parke's formulas were published in our issue of March rst, 1894, hut since that time he 
has discovered an error m the algebraic work, by which the formulas were deduced 
which corrected leaves the formulas, or rules, in the form given below. 
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Hie proce«s of finding the proper weight of counterbalance for locomotive driving 
wheels natural!) divides itself into four parts — • 

1 The wheel itself including the crank and crank pin must be balanced by a certain 
weight of counterpoise 

2 The weight of the parallel rod or rods which the crank pin carries requires a 
certain additional weight in the counterpoise 

3 The counterpoise of the mam driving wheel should have a certain additional 
weight to balance the \crtical influence of the main rod and reciprocating parts upon the 
crank pin 

4 A certain additional weight should be equally distributed among the counterpoise 
of the several wheels to secure partial honxontal balancing of the mam rod and recipro 
eating parts 

The calculation of the counterbalance weight necessary to balance the wheel itself 
is a simple matter of computing weights and leverages, similar to the balancing of any 
other bod) rotating about its axis, and need not be explained here The additional 
weight in each wheel needed to balance the parallel rod is calculated in a simitar way, 
the weight of the parallel rod which is carried by the wheel being supposed to be con- 
centrated at the centre of the crank pm 

For finding the additional weight which should be added to the mam driver to balance 
the vertical influence of the mam rod and reciprocating parts, Mr Parke gives the follow- 
ing rule 

Tlie we gbt cl add (xmal counterbalance in mi n dr ver repaired to balancethe vert cal olluence of Uia connect ng 
red end reap oral ng parts null pled by (bed tance of its cent * of g ar ty Iron tbe cent e of the wheel, equals 
the »e gbt of the con ceding rod mo I pi ed by the quasi lyt 
*/*-*-• 

V~pZTt 

plus (be we gbt of the piston p (too rod and cross bead mult pi ed by the quantity— 



In these equations r= the d stance from the centre of the driving wheel to the centre 
of the crank pin, and ] = the length of the connecting rod between centres 

A locomotive with counterbalances appl ed according to the above rules will be in 
perfect vertical balance at all speeds That is, there will be no increase of pressure on the 
rail when the counterbalance weights are down, and no tendency of the wheel to lift 
from the rail when the counterbalances are up 

It is now necessary to add something to the counterbalance weights to balance the 
horizontal effect of the reciprocating parts What percentage of their weight should be 
balanced is a matter which we discuss below, but whatever the percentage may be, the 
rule developed by Mr Parke is as follows — 

Lei the we gbt of add tional counterbalance requ ed to balance the hor zootal effect of a given percentage C— m) ej 
the »e ght of the rec procating paitc= W4 

Then Wax d stance from ts cent e of gravity to the cent e of the axle——- mult pi ed by the quanl ty we ght of 

P — r’ 

connecting rod x (} p — { ») + wegbt of pston piston rod and cross head (P — Jr*) The qn anti tfes r and / have 

It must b*“ understood that all the weight thus added to balance the horizontal effect 
of the reciprocating parts act® vertica ly as an unbalanced weight and provided the re- 
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volving parts are correctly balanced according to the rules above stated, it is this add tion- 
al counterbalance, and this alone, which produces the hammer blow on the rail It is 
manifest, therefore, that although, so far as balancing the horizontal effect Is concerned, it 
makes no difference how this additional counterweight is distributed among the drivers, to 
make the hammer blow at a given point on the rail as small as possible, this additional 
counterweight should be divided equally among all the drivers 

What percentage of the weight of reciprocating parts should be balanced will depend 
upon the class of engine, the speed at which it is to run, and other considerations The 
Southern and South Western Railway Club Committee, whose report we shall give neit 
week recommends that modern heavy, well designed locomotives, with comparatively light 
reciprocating parts should have 50 per cent of the weight of these parts balanced, that 
lighter engines, less able to withstand strains and absorb the inertia of the reciprocating 
parts, should have 65 per cent of the weight balanced , and that compound engines, with 
very heavy reciprocating parts, should have 75 per cent of the weight balanced 

It will be seen that tins committee represent the motive power side of the case, and 
have gone on the principle that the engine roust ride steadily any way, and the track 
must take the rest as hammer blow Probably a committee of track supervisors and 
bridge superintendents would tend to the opinion that the locomotive with the heaviest re- 
ciprocating parts should have at most no more counterbalance than the engines with 
lighter pistons and cross heads It must be conceded how ever, that managing officers 
will invariably insist that trains must be hauled without jerking, whatever happens to 
the track 

Computations and practical experience show that common tjpes of locomotives, 
running at ordinary speeds and balanced according to the above rules, will ride welt and 
will not produce an excessive hammer blow upon the rail But locomotives with ex 
cessively heavy reciprocating parts, or those which have exceptionally heavy wheel loads, 
or those which are run at very high speeds, ought, at least to have their hammer blow 
calculated, to ascertain whether it is m excess of the safe limit 


Perhaps the most important and obvious moral that is taught by the recent mvestiga- 
t ons is that the weight of reciprocating parts ought to be reduced If in the above 
formula for balancing the reciprocating parts, we c uppose the length of the connectu g 
rod to be eight times the length of the crank radius, we find that the vertical effect of a 
counterbalance weight sufficient for full horizontal balance will be the same as if the 
weight of the piston piston rod and cross head, and half the weight of the connecting 
rod were concentrated at the crank pin We may also note that at a speed of 60 miles 
an hour, which almost any locomotive in fast passenger service may attain over short dis* 
tances with a 6 ft driver and 24 in stroke, every pound of weight in the reciprocating 
parts that is counterbalanced produces 26 lbs of hammer blow upon the rail, and every 
pound of weight in the connecting rod produces 13 lbs. of hammer blow upon the rail 

Remembering that the hammer blow increases as the square of the speed, it is evi 
dent that locomotives designed for fast service should have their reciprocating part? 
made as light as possible, and that it will pay well to do it Already a number of rail 
ways have begun the use of cast steel pistons and are modifying their designs with a 
view to Saving weight There is still large room for improvement, however, and we shall 
j robably see pistons and cross heads forged of nickel steel With such a material in the 
hinds of an intelligent designer, there is no reason why the weight of reciprocating 
pirts should not be brought down to half, or even a third, of the weights now common 
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\\ <* may appropriate!) refer in tins connection to tlic popular beticf, which appears 
to be specially prevalent among electrical engineers that the “hammer blow ' is a serious 
and irremediable drawback to the steam locomotive While a badjj balanced loco 
motive maj do serious damage, the investigations which have been carried out show 
that with countctbalanees correctly applied, and the reciprocating {arts reduced in 
weight, as they easily may be, a steam locomotive can run up to any speed thus far re- 
corded without producing an excessive hammer blow or causing vibration of the tram. 

The current talk concerning hammer blow has also had the effect of encouraging a 
number of inventors to work out de*igns ol “balanced” locomotives, by which is meant 
one so devised that reciprocating parts of the same weight are given equal motion in 
opposite directions at the same time tf they can design such a locomotive without in- 
creasing its cost over that of the present t)pe of engine or making it more complicated 
or less satisfactory in any wa>, the) may have some cl anccs of success but it should be 
plainly understood that a few dollars expense in a better material for reciprocating parts, 
with intelligent design of these parts and proportioning of the counterbalance weights 
will make the present locomotive practicall) unobjectionable in this respect 


A most important subject, in regard to the eff cient performance of locomotives, 
which IS now being extensively investigated by mechanical engineers, is that of the proper 
counterbalancing of the reciprocating and revolving weights of the wheels and driving 
mechanism, so as to ensure ease and steadiness in riding and (0 prevent uneven and 
severe strains upon the rails A large part of the investigation has been devoted to the 
proper counterbalancing of engines built in accordance with existing plans, but a no less 
important part is that which has reference to reducing the weights of the reciprocating 
parts so as to reduce the amount of counterbalance weght required There is but 
little approach to uniformity in this respect, and, as noted below, nearly twenty different 
rules are in extensive use, and are all claimed to be satisfactory by those who use them 
Even this is not the limit, for carelessness and error in applying the rules variations 
imposed bv peculiarities in the designs of engines and alteration’' made subsequently 
(intelligently or otherwise) lead to the greatest possible variation from any attempt at 
uniformity Two papers on this subject have been given in ‘ Engineering News of April 
26 1890, and February 22 1894 In the present article we give abstracts of three recent 
papers on this subject, the first two of which were presented at the December Meeting 
of the American Society of Mechanical Engineers and the third at the November Meeting 
of the Southern and South Western Railway Club 


Ftrtt Paper 

The first paper was one on “ Rad Pressures of Locomotive Driving Wheels,' by Mr 
D L Barnes of Chicago, which opened by a discussion concerning the effect of equalising 
levers m distributing the weights on the several wheels The author considers that 
equalisers are not really necessary where the track is smooth and level and that they have 
little effect on the Weights per wheel at high speeds since the velocity of the wheels over 
the track at high speeds is so great that there is not time for the wheels to drop down into 
a depression or to follow down the depression of a weak joint or unsupported section of a 
rail We are inclined to doubt, however, whether any extent of track is so perfect as to 
make the use of equalisers inadvisable and as practically every locomotive has to travel 
during its service over various qualities of track and at various speeds, it does not seem 
advisable to consider the omission of the equalising system not is it probable that it will 
be considered by practical men in this country The following are extracts from Mr 
Barnes’ paper — 

As a locomotive goes along a track the driving wheels me and fall according to two 
conditions the depth of the depressions and rises , 2 the speed The faster the speed 
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volving parts are correctly balanced according to the rules above stated, it is this addition- 
al counterbalance, and this alone, which produces the hammer blow on the rail It is 
manifest therefore, that although, so far as balancing the horizontal effect is concerned, it 
males no difference how this additional counterweight is distributed among the drivers, to 
make the hammer blow at a given point on the rail as small as possible, this additional 
countervvetght should be divided equally among all the drivers 

What percentage of the weight of reciprocating parts should be balanced will depend 
upon the class of engine, the speed at which it is to run, and other considerations The 
Southern and South Western Railway Club Committee, whose report we shall give next 
week, recommends that modern heavy, well designed locomotives, with comparatively light 
reciprocating parts should have 50 per cent of the weight of these parts balanced, that 
lighter engines, less able to withstand strains and absorb the inertia of the reciprocating 
parts, should have 65 per cent of the weight balanced , and that compound engines, with 
very heavy reciprocating parts, should have 75 per cent of the weight balanced 

It will be seen that this committee represent the motive power side of the case, and 
have gone on the principle that the engine must ride steadily any way, and the track 
must take the rest as hammer blow Probably a committee of track supervisors and 
bridge superintendents would tend to the opinion that the locomotive with the heaviest re- 
ciprocating parts should have at most no more counterbalance than the engines with 
lighter pistons and cross heads It must be conceded, however, that managing officers 
will invariably insist that trams must be hauled without jerking, whatever happens to 
the track 

Computations and practical experience show that common tjpes of locomotives, 
running at ordinary speeds and balanced according to the above rules, will ride well and 
will not produce an excessive hammer blow upon the rail But locomotives with ex. 
cessively heavy reciprocating parts or those which have exceptionally heavy wheel loads, 
cr those which are run at very high speeds, ought, at least to J ave their hammer blow 
calculated, to ascertain whether it is in excess of the safe limit. 

Perhaps the most important and obvious moral that is taught by the recent mvestiga- 
•ons is that the weight of reciprocating parts ought to be reduced If, in the above 
formula for balancing the reciprocating parts, we ‘uppose the length of the connectilg 
rod to be e ght times the length of the crank radius, we find that the vertical effect of a 
counterbalance weight sufficient for full horizontal balance will be the same as if the 
weight of the piston piston rod and cross head, and half the weight of the connecting 
lod were concentrated at the crank pin We may also note that, at a speed of 60 mile* 
an hour, which almost any locomotive in fast passenger service may attain over short dis- 
tances with a 6 ft driver and 24 in stroke, every pound of weight in the reciprocating 
parts that is counterbalanced produces 26 lbs of hammer blow upon the rail, and every 
pound of weight in the connecting rod produces 13 lbs. of hammer blow upon the rail 

Remembering that the hammer blow Increases as the square of the speed, it is evi- 
dent that locomotives designed for fast service should have their reciprocating part? 
made as light as possible, and that it will pay well to do it Already a number of rail 
wajs have begun the use of cast steel pistons and are modifying their designs with a 
view to saving weight There is still large room for improvement, however, and we shall 
j robably see pistons md cross heads forged of nickel steel T\ith such a material in the 
hinds of an intelligent designer, there is no reason why the weight of reciprocating 
pirts should not be brought down to half, or even a third, of the weights now common 
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We may oppropriatclj refer In tins connection to the popular belief, winch appears 
to be specially prevalent among electrical engineer* that the "hammer blow” is a serious 
and irremediable drawback to the steam locomotive While a badlj balanced loco- 
motive maj do serious damage, the investigations which have been carried out show 
that with counterbalances correctly applied, and tbe reciprocating parts reduced in 
weight, as they easily may be, a steam locomotive can run up to any speed thus far re- 
corded without producing an excessive hammer blow or causing vibration of the train. 
The current talk concerning hammer blow has also had the effect of encouraging a 
number of inventors to work out designs of “balanced " locomotives, by which is meant 
one sodevised that reciprocating parts of the same weight are given equal motion in 
opposite directions at the same time If they can design such a locomotive without in- 
creasing its cost over that of the present tjpe of engine or making it more complicated 
or less satisfactory in anj way, the) may have some chances of success , but it should be 
plainly understood that a few dollars expense in a better material for reciprocating parts, 
with intelligent design of these parts and proportioning of the counterbalance weights 
will make the present locomotive practically unobjectionable in this respect 


A most important subject, in regard to the efficient performance of locomotives, 
which is now being extensively investigated by mechanical engineers, is that of the proper 
counterbalancing of the reciprocating and revolving weights of the wheels and driving 
mechanism, so as to ensure ease and steadiness in riding and to prevent uneven and 
severe strains upon the rails A large part of the investigation has been devoted to the 
proper counterbalancing of engines built in accordance with existing plans, but a no less 
important part is that which has reference to reducing the weights of the reciprocating 
parts so as to reduce the amount of counterbalance weight required There is but 
little approach to uniformity m this respect, and, as noted below, nearly twenty different 
rules are in extensive use, and are all claimed to be satisfactory by those who use them 
Even this is not the limit, for carelessness and error in applying the rules variations 
imposed bv peculiarities in the designs of engines and alteration* made subsequently 
(intelligently or otherwise) lead to the greatest possible variation from any attempt at 
uniformity Two papers on this subject have been given in " Engineering News’ of April 
26, 1890, and February 22, 1894 In the present article we give abstracts of three recent 
papers on this subject, the first two of which were presented at the December Meeting 
of tbe American Society of Mechanical Engineers and the third at the November Meeting 
of the Southern and South Western Railway Club 


First Paper. 

The first paper was one on “ Rail Pressures of Locomotive Driving Wheels, "by Mr 
D L Barnes of Chicago, which opened by a discussion concerning the effect of equalising 
levers in distributing tbe weights on tbe several wheels The author considers that 
equalisers are not really necessary where the track is smooth and level, and that they have 
little effect on the weights per wheel at high speeds since the velocity of the wheels Over 
the track at high speeds is so great that there is not time for the wheels to drop down into 
a depression or to follow down the depression of a weak joint or unsupported section of a 
rail We are inclined to doubt, however, whether any extent of track is so perfect as to 
make the use of equalisers inadvisable, and as practically every locomotive has to travel 
during its service over various qualities of track and at various speeds, it does not seem 
advisable to consider the omission of the equalising system nor is It probable that it will 
be considered by practical men in this country The following are extracts from Mr 
Barnes' paper 

As a locomotive goes along a track the driving wheels rise and fall according to two 
conditions t, the depth of the depressions and rises , 2, the speed The faster the speed 
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tbe less will be the rise and fall, unless the ▼ heel £<■'* «r‘c n a-tictd oscillation concg to 
regular!*} m succession of the depressions and »-*. A oacilla*io*s Wt*» of 

such regulan*} p-ohabfy s-ldom occur To mount over a lmr-ases the p-es*cre ca tS 
track in the same way as when the driver is r sing ou‘ o r a d-p~ ss.on Trom thu it a 
clear that the weight on the driving wheels at high ‘5pe-d*»*aws*iaSiW ouarr*rv,d-pcnJ "g 
little on the equalisers, and main)} op the speed, s*iffness of sp-ings ia"*tia o f tV mass cl 
the wheels and greatly upon the weight of the Tee»p-oca*mg pats, 


Rail pressures for the main drivers are affected by the angula-rr c'ihe conn-curg 
rods For locomotives running ahead the rail pressure* are merged by W* pwb &■* 
pull of the Connecting rods, but tor locomotive* running backward the Tail pres'a'etat 
decreased b} the same action It is eviden* tl a* th- weigh o' locomoMve d*ive-i ir -e 
rails, as measured by track scales, is cnlv the normal weight and »s bu* htt'e adicai.0' of 
the maximum rail p’Os*u'ts 

In the counterbalancing of locomotives it ha* been found that lrcm on* third to f— 
hall of the weight of the r-ciprocatiug part* need not be balanced although on sc»*»T- 
wajs it is customary to balance all reciprocating w'tigh's The roughness o f l-ccmo r* 
»tmet permits a decrease of the balance for reciprocating parts of a* l*as* o~* third 
without cau«ing disagreeable longitudinal oscillations and lat«ral notice's of th- -agi** 
Some interesting information about this matter has been nres-cted to t'-is So i**v hr 
Profe**or Gaetano Lanza (Trans Am Jooc M E. Vol \ page 30a) Tie baliscrgo 
the revolving weights should be complete and this is done n th- ordiaaw W3r ^ 
balancing fl\ wheel* 

One fact that has been determined bj practical experience i* that *0 fa- as tb* loce* 
motive itself 1* concerned the balancing is practical!* perfect "h-n the balances ar- pU«i 
in the wheel* opposite the erank pm* and when all of tbe revolving parts -ar* baLs*^ 
and not more tlan a loollis of reciprocating parts fo- light engines and ^oo'lfe l® r 
heavy engine* are left unbalanced When *cient«fcallv analysed this method c r haUa'"'; 
m found tali imperfect and such analysis *bows thaithe balancing would b-r'0**t« l “ u 
the counterweights were j heed not quite opposite the erank- and if an additional bJ«‘"* 
to counteract the rITect ol the balances on the oppo< te side w** placed ift each wh'd** 
ngft angles with the crank but in practice *uch t plan prevents the duphcatio- cl tS* 
wheels ami give* no better rt«u1t* than the simpler plan rommorh followed tha* t, 1 t»* 
reciprocating parts he not unnece«*ariU hexvv T1 e e/Trct of patting in tbe add c"» 
counterweight is to increase the maximum rail pressure, which is too grea vnd’ tl* 
simpler phn M counterbalancing and therefore, the additional balance would be P-** 1 
he used I nle«* for Jocomol 1 1 cs ahead} constructed, wfere the fundament*! design ^ 
and s ic} balance ts added for correction of exi-tirg evils 


The practical proUero of balancing i, not one of “how to balance, ’ bu* of 
the total weight of the reciprocating parts to a minimum What can h- done ip ^ * 2 \ 
to improve loeomotnes .s indicated M uhat his been done , n decrcasltl . the f 
piston* cros* heads and mam rods Th~« parts on American locomot.ves am ge»«M 
*' cr tt an are neee* ary for tbe sera .ce and a reduction of one haU in weight is F 058 ^ 
in many case* The average po**itl c reduction may b e taken as 40per cent, fo A 
"'31 ,1 '* ^ ‘ ,mCMnCC h ’S h “Tsiraum speeds havcbecam-co*^ 

” ' T Cl "■> l»n has baet as to call *««■«» » 

.1 t ores lot o*M„, N„„ , lrnl „ traeL at- 1W 

""pan, r °'" " J <’ t °l’ cr ““■■tertt.oo o! the we,fhts ol <«*"*»’ 


Zl'Z’Tr*" "" '"'' k mm ' ''EMW oats bscaass c! 

greater "eight h.t,tl bj ,0 ,t„, ctrtim that tV h„t itH tm-ahto,™ 
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engines having great weight per wheel, when run at m derate speeds, injure the track as 
much as the lighter locomotives when run at high speeds , yet if the heavier locomotives 
were mn at the same high speeds with equal weight of “excess balance," the e fleet would, 
of course, be worse The point of this is, that when track is damaged, particularly at the 
foot of grades, the cause may not always be found with the heavier locomotives having 
the greatest weight per wheel, but is more likely to be found with those engines having 
small wheels and heavj reciprocating parts where the number of revolutions per minute is 
high, although the speed may be moderate 

An important example of damaged track caused by light engines is one that occurred 
in 1893 on a line where there are engines with weights per wheel varying from 13 000 to 
18 ooa Ibs,thctj pcs being eight wheel, ten-wheel, and consolidation. Thedamage was caused 
by the lightest type of engine running at an excessive speed on a down grade In another 
case alight eight wheel engine was run without rods in a freight train at 50 miles an 
hour, and the result was two miles of badly damaged track and two broken bridge rods. 
In another case a consolidation engine was broken down on one side and the rods were 
taken off on that side and the engine was run faster than schedule speed to make up time 
The effect was several miles of bent rads The bends are seldom noticeable unless they 
are as much as one eighth inch Occasionally the bends are as much as one inch vertically 
and half an inch horizontally inwards toward the centre of the track, the horizontal bending 
being undoubtedly due to the fact that the rail is supported on the bottom flange and tho 
load is applied on top, and generally nearer the inner than the outer edge * 

Contrar) to what one might suppose from the extent of tbe discussion, there fs no- 
thing to prevent a practically perfect counterbalancing Theoretically, it is not possible 
to exactly counterbalance the reciprocating parts of a locomotive with a balance revolv- 
ing in the wheel, but practically the weight of the locomotive is so great in proportion 
to the forces remaining unbalanced that the engine is not more shaken than can he 
permitted To keep a locomotive in perfect balance the centre of gravity of the whole 
machine must remain in the same position longitudinally and vertically at all times, hut 
this can only be when the parts are moTing in such a way as not to disturb the centre 
of grav ty If one part moves ahead, another part of equal weight must move hack 
an equal distance with the same velocity at all times that is, when the two parts start from 
the same point But if the parts start from different points the weighs or the 
velocities must be different , that is to say, the parts must always so move that the centre 
of gravity is unchanged If the reciprocating parts are heavy and the engine Is light, 
the unbalanced forces may be greater than can be permitted, but as engines ere /iow 
built and balanced, the result is practically perfect so far as the locomotive fs concerned 

The effect on the track depends little upon tbe method adopted for counterbalancing 
and is almost wholly fixed by the weight of the reciprocating parts In eny ym n 
locomotive there can be unbalanced forces without shaking the engine too much, ,and 
the amount of the unbalanced force that can be permitted depends upon the yir e 
weight, and, also, somewhat upon the length of the engine The longitudinal nl 
called " plunging " is not affected by the length of the engine but the lateral alaki ^ 
called “nosing "is generally less with long engines than with short onei et the jrc' 
tiaof the locomotive and the moment of the resistance of the friction of fie drive 
lateral slipping are greater 

If the cranks on opposite sides of the engine could be placed at tl e same ^ 
that is, both ahead or back at the same time, there would be no tendency to ' r 
the forces that produce it would balance When the cranks are at 90 deg the 1 „ 

• Some cases of such bend ng of rails were noted by correspondents in our issue *4 ft, 

March *znd 1894. 
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tendency to “noSing" occurs at the different points of revolution on the two sides. 
This is true of the steam valve inertia as well as the inertia of the reciprocating parts 
When the cranks are at 180 deg the resultant force which produces “nosing" is in the 
mam doubled and so far as " nosing " »s concerned, it is easier to balance Joeomoti ves having 
two cranks when the cranks are at 90 deg than when at 180 deg 

Owing to the fact that the counterbalances in locomotive drivers are not in the 
same plane vertically as the crank pins and rods which they balance, there is a resultant 
turning force, tending to turn the locomotive laterally or cause “ nosing ” 

Perfection of counterbalance of reciprocating parts is not only unnecessary, but 
quite undesirable, as it increases the effect of the counterbalances on the track The 
part of the counterbalance which affects the track is not that part w hich is used for the 
revolving weight, as that is balanced lit all positions by the revolving parts It is the part 
that is used for the reciprocating parts, and known as the “excess balance," that injures 
the track, as its centrifugal force is counteracted only horizontally Vertically this part 
of the counterbalance is free to lift the wheel from the track or increase the pressure on 
the rail, and this is the onlj reason why it is very desirable to use as little counterbalance 
for the reciprocating parts as possible. Jf all counterbalance for reciprocating parts is 
omitted the effect is to cause ‘ plunging ’and "nosing ’ With a gnen weight of ua- 
balanced reciprocating parts and a given speed, the lighter the engine the greater will 
be the oscillation, both in • nosing’ and " plunging ’ The heavier the locomotive, the 
less will be the percentage of reciprocating weight that needs to be coanterbalanced. 
The limit of the counterbalance that must be Used for reciprocating parts is found when 
the oscillations are not too disagreeable for the engmeman and fireman, and for the mail 
clerks in the postal cars, which are usually run at the head of the tram The "plunging'' 
oscillations are tbe only ones that effect the cars and these, even in rather extreme cases, 
do not extend further than the third or fourth car from the engine 

The effect of the ‘excess balance" is peculiar, and has been studied by mathematical 
analysis vn a Ymvted way ani by cbaYkmg tbe track and running a locomotive over at 
high speed In such cases it has been found that the drivers lifted from the track The 
distances between the depressions of the rails correspond nearly with the circumference 
of the driving wheels The same effect is produced to a greater extent when loco- 
motives are hauled over the road at fast freight speed with the rods removed In such 
cases nearly all of the counterbalance weight becomes an “ excess,” and is to be treated 
just as an ' excess balance for reciprocating parts Damage to tbe track from this 
origin has caused orders to be issued on some roads that locomotives without rods shall 
not be hauled at a speed exceeding 20 miles an hour Professor Goss, at Purdue Uni 
versity, has show n very clearly that locomotive drivers lift from the track at high speed 

Jt was proposed by the Master Mechanics’ Association in 1886 (Proceedings, page 
156) that an apparatus be constructed for measuring the effect of the “excess balance," 
and drawings were made, but the machine was not built. The inefficiency of any such 
apparatus appears from the fact that when strong enough to withstand the shock, its 
weight would be so great that its inertia would destroy the accorac y of the record In 
dynamometer car work, the car is placed next to the locomotive, and the oscillation 
longitudinally due to tbe unbalanced portion of th«* reciprocating parts, even on what 
are considered to be well balanced engines lsj distinctly visible on the diagram The 
effect of the oscillations is to cause a variation of the recording pencil which corre- 
sponds with the revolutions of the drivers This small oscillation is neither disagree- 
able to the engineman and fireman nor detrimental to the locomotive To get per- 
fection of counterbalance locomotives have been hung up on chains clear of the track, 
and have been run at high speed A pencil attached to the front of the engine 
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describes an ellipse in a horizontal plane with an axis inclined to the centre of the loco- 
motive It is possible to add sufficient balance, and so locate it as to reduce the ampli- 
tude of the vibrations in a horizontal plane to a very small amount, but such perfection is 
not necessary in practice, and is not desirable, as it requires more 11 excess balance,” and 
the bad effect on the track is increased 

While it is true that a counterbalance t raids, with respect to the surface of the earth* 
in a path that resembles a cycloid and is, in fact, a trochoid, jet with respect to the engine, 
the counterbalance travels primarily in x curie, and only vanes from that path with 
respect to the engine when the rail deflects or the driver lifts from the rail. It seems 
hardly necessarj to saj, that in making calculations about the effect of the counter- 
balance, either on the track or On the locomotive, the trochoidal path with respect to the 
surface of the earth need not be taken into account 

The centrifugal force of the counterbalances acts practically over the rad line, but the 
centrifugal force of the revolving parts, and the inertia of the reciprocating parts, act out- 
side of the rail line The resultant of these forces tends to revolve the engine, first in 
one direction, and then in the other, and thus cause “nosing ‘ 

In regard to variations in rail pressure due to vertical oscillation of the driving 
wheels, Professor Lanza, in 1 886, after a brief consideration of a specific problem, sub- 
mitted to him by the writer, give the opinion that the maximum and minimum rail 
pressures did not occur at the upper and lower positions of the counterbalance The first 
useful information for a solution of the problem was gathered in 1891 by the late Professor 
Arthur T. Woods, who made an experiment with a model under assumed conditions, the 
results of which showed that under those conditions the maximum and minimum rail 
pressures did not take place when the counterbalance was directly up or down These 
results were given first in the “Technograph,” 1891, and afterwards in the “ Railroad 
Gazette,’' August 14, 1891, page 560 In 1893 Professor W F M Goss, of Purdue 
University consented to determine from his test locomotive some fundamental facts about 
the revolution of a locomotive driver, and he devised the plan of putting an iron wire 
between the driver and the carrying wheels to learn where the driver left the rail and 
where the pressure was greatest The results showed that the maximum lift and maxi- 
mum pressure did not occur when the counterbalance was directly up Or down, and, 
further, that succeeding revolutions did not give duplicate results This last Professor 
Goss attributed to the fact that the engine rolled sidewise on the driving springs, and so 
varied the pressure on the rad 

The effect of the “excess balance " on tire wear must be considerable when the re- 
volutions per minute are as great as they are with large drivers at very high speeds and 
small drivers at moderate speeds It has been shown, both mathematically and by the 
results of the practical experiments at Purdue that with drivers of ordinary diameter the 
tires are off the track for a considerable portion of a revolution at 60 miles an hour, when 
the “ excess balance ” is about the ordinary amount. Omitting the wear of brakeshoes, 
which ordinarily do not wear the tire where it bears upon the rail, it is evident that if the 
average locomotive should be continuously run at 70 miles an hour there would be one 
point on the tires, except the main tire that would never touch the rail and would there- 
fore never be worn The main wheels do not lift as much as the back wheels, that is, 
when running ahead, for the reason that the obliquity of the mam rods causes a down- 
ward pressure on the track, which counteracts somewhat the lifting tendency 

In looking for the causes of flat spots on driving tires of fast mov ing locomotives, the 
first point of importance is to find the part of the revolution where there is the !»ast wear. 
This point will generally be found following tbe crank , that is, at ^ point where the tire. 




25 $ 


Selected Paters, 1894 


Counterbalancing of Locomotives 


tendency to “noting" occurs at the different points of revolution on the two sides 
This is true of the steam valve inertia as well as the inertia of the reciprocating parts 
When the cranks arfe at 180 deg the resultant force which produces 'nosing ' is in the 
main doubled, ami so far aa * nosing is concerned it is easier to balance locomotives having 
two cranks when the cranks arc at go deg than when at 180 deg 

Owing to the fact that the counterbalances in locomotive drivers are not in the 
same plane vertically as the crank pins and rods which they balance, there is a resultant 
turning force, tending to turn the locomotive laterally or cause " nosing " 

Perfection of counterbalance of reciprocating parts is not only unneCessiry, but 
quite undesirable, as it increases the effect of the counterbalances on the track The 
part of the counterbalance which affects the track is not that part which is used for the 
revolving weight, as that is balanced in all positions by the revolung parts It is the part 
that is used for the reciprocating parts and known as the “excess balance,' that injures 
the track, as its centrifugal force is counteracted only horizontally Vertically this part 
of the counterbalance ia free to lift the wheel from the track or increase the pressure oa 
the rail, and this is the only reason why it is very desirable to use as little counterbalance 
for the reciprocating parts 3S possible If all counterbalance for reciprocating parts is 
omitted the effect is to cause plunging and nosing ' With a given weight of un 
balanced reciprocating parts aud a given speed, the lighter the engine the greater will 
be the oscillation, both in 'nosing * and “plunging '* The heavier the locomotive, the 
less will be the percentage of reciprocating weight that needs to be counterbalanced 
The limit of the counterbalance that must be used for reciprocating parts is found when 
the oscillations are not too disagreeable for the engmeman and fireman, and for the mad 
clerks in the postal cars, vvh ch are usually run at the head of the tram The “plunging* 
oscillations are the only ones that effect the cars and these, even m rather extreme cases, 
do not extend further than the third or fourth car from the engine 

The effect of the “ excess balance" is peculiar, and has been studied by mathematical 
analysis m a limited way and by chalking the track and running a focomotive over at 
high speed to. such cases it has been found that the drivers lifted from the track The 
distances between the depressions of the rails correspond nearly with the circurglerence 
of the driving wheels The same effect is produced to a greater extent when loco- 
motives are hauled over the road at fast freight speed with the rods removed In such 
cases nearly all of the counterbalance weight becomes an 'excess and is to be treated 
just as an excess balance for reciprocating parts Damage to the track from this 
origin has caused orders to be issued on some roads that locomotives without rods shall 
not be hauled at a speed exceeding 20 miles an hour Professor Goss, at Purdue Uni 
versity has shown very dearly that locomotive drivers lift from the track at high speed 

It was proposed by the Master Mechanics Association in 1886 (Proceed ngs page 
156) that an apparatus be constructed for measuring the effect of the "excess balance,'* 
and drawings were made, but the machine was not built The inefficiency of any such 
apparatus appears from the fact that when strong enough to withstand t*-e shock, its 
weight would be so great that its inertia would destroy the accuracy of the record In 
dynamometer car work, the car is placed next to the locomotive, and the oscillation 
long tudmally due to the unbalanced portion of lh<- reciprocating parts, even on what 
are considered to be well balanced engines jsJ distinctly vis ble on the d sgram The 
effect of the oscillations is to cause a variation of the recording pencil which corre- 
sponds with the revolutions of the drivers This small oscillation is neither disagree- 
able to the engmeman and fireman nor detrimental to the locomotive To get per- 
fection of counterbalance locomotives have been bung up on chains clear of the track, 
and hove been run at high speed A pencil attached to the front of the engine 
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descnbesan ellipse in a horizontal plme with an axis inclined to the centre of the loco- 
motive U is possible to add sufficient balance, and so locate it as to reduce the ampli- 
tude of the vibrations in a horizontal plane to a very small amount, but such perfection is 
not necessary in practice, and is not desirable, as it requires more ‘excess balance, ’ and 
the bad effect on the track is increased 

\\ hile it is true that a counterbalance travels, with respect to the surface of the earthi 
in a path that resembles a cyclo d md is in tact, a trochoid yet w ith lespeetto the engine, 
the counterbalance travels primarily in a circle, and only varies from that path with 
respect to the engine when the rail deflects or the driver lifts from the rail. It seems 
hardly necessary to *ay, that in making calculations about the effect of the counter- 
balance, either on the track or on the locomotive, the trochoidal path with respect to the 
surface of the earth need not be taken into account 

The centrifugal force of the counterbalances acts practically over the rail line, but the 
centrifugal force of the revolving parts, and the inertia of the reciprocating parts, act out- 
side of the rail line The resultant ol these forces tends to revolve the engine first in 
one direction, and then in the other, and thus cause "nosing ’ 

In regard to variations in rail pressure due to vertical oscillation of the driving 
wheels, Prolessor Lanza in i826, alter a brief consideration of a specific problem, sub- 
mitted to him by the writer, gv\e the opinion that the maximum and minimum rail 
pressures did not occur at the upper and lower positions of the counterbalance The first 
useful information for a solution of the problem was gathered in 189s by the late Professor 
Arthur T. Woods, who made an experiment with a model under assumed conditions the 
results of which showed that under those conditions the maximum and minimum rail 
pressures did not take place when the counterbalance was directly up or down These 
results were given fust in the “Technograph,’ 1891, and afterwards m the “ Railroad 
Gazette,*' August 14 1891, page 560 In 1893 Professor W F M Goss, of Purdue 
University consented to determine from his test locomotive some fundamental facts about 
the revolution of a locomotive dnver and he devised the plan of putting an iron wire 
between the driver and the carrying wheels to learn where the driver left the rail and 
where the pressure was greatest The results showed that the maximum lift and maxi- 
mum pressure did not occur when the counterbalance was directly up Or down and, 
further, that succeeding revolutions did not give duplicate results This last Professor 
Goss attributed to the fact that the engine rolled sidewise on the driving springs, and so 
varied the pressure on the rail 

The effect of the “ excess balance " on tire wear must be considerable when the re- 
volutions per minute are as great as they are with large drivers at very high speeds and 
small drivers at moderate speeds It has been shown, both mathematically and by the 
results of the practical experiments at Purdue that with drivers of ordinary diameter the 
tires are off the track for a considerable portion of a revolution at 60 mites an hour when 
the “ excess balance ” is about the ordinary amount Omitting the wear of brakeshoes, 
which ordinarily do not wear the tire where it bears upon the rail, it is evident that if the 
average locomotive should be continuously run at 70 miles an hour there would be one 
point on the tires except the mam tire that would never touch the rail and would there- 
fore never be worn The main wheels do not lift as much as the back wheels that is, 
when running ahead, for the reason that the obliquity of the main rods causes a down- 
ward pressure on the track, which counteracts somewhat the lifting tendency 

In looking for the causes of flat spots on driving tires of fast moving locomotives the 
Erst point of importance is to f nd the part of the revolution where there is the Past wear 
This point will generally be found following the crank , that is, at a point where the tirt 
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touches the rail when the crank has passed the go degree point or lower quarter, the engine 
running ahead, that being the place where the driving wheel will probably most frequently 
have the maximum lift An examination of worn tires of high-speed locomotncs shows this 
to be the case There are causes of tire wear other than the abrasion due to rolling 
contact, the principal cause being the slipping of the tires jn starting up a heavy tram 
The ‘ imperceptible slip* which has been said to exist has never been proved to take 
place after the engine has reached an ordinary speed, say, of Jo miles an hour, but it occurs 
sometimes at slow speeds when the engineer is quite expert in handling the throttle, 
ft can be seen when a heavy train is being started and the locomotive is moving at less 
than 5 miles an hour It is due to the non uniformity of the moment of rotation 
produced by the steam pressure on the pistons The maximum moment when the slip- 
ping occurs is slightly greater than the adhesion of the drivers, and for a few degrees 
of revolution the drivers si p slightly However, locomotives are not generally run in 
this way, for the reason that when the balance between the moment of rotation and 
the moment of adhesion is so delicate the change m the co efficient of friction, caused 
by a slippery place on the rail permits the engine to slip violently For various 
reasons enginemen are required to avoid this Instructions are generally given to slip the 
drivers as little as possible Tne writer made experiments in 1891 on a heavy grade 17 
miles long, of about 117 feet per mile, on the Baltimore and Ohio R R (“Railroad 
Gazette November 27th, i8qi, page 832) to determine whether, under the extreme con- 
ditions of hauling a heavy load, there was any slip after starting The results showed 
that the drivers made the same number of revolutions when going up the hill with a 
heavy train as when coming down without load 

Tires wear both by pulverisation cf the steel due to rolling contact and by abrasion, 
and, as the points of maximum wear of each kind do not always coincide, it is difficult to 
predict where the most worn places will occur, unless all the conditions of speed and ser- 
vice are accurately known The maximum rail pressures occur with greater uniformity 
for back drivers than for main drivers, for the reason that the vertical component of the 
piston pressure due to the angularity of the connecting rod vanes with different cut- 
offs and modifes greatly the points of maximum rail pressures ft is only in cases where 
locomotives are run quite uniformly in speed and piston pressur* that it is of any practical 
use to examine the relation of the positions of points of maximum rail pressure and the 
points of maximum wear 

Conclusions may be presented as follows — 

1. The present method of counterbalancing locomotives by providing in each driver 
a balance sufficient to fully counterbalance all the revolving parts and an additional balance 
known as the “ excess balance which has a centrifugal force equal to about two thirds 
of the maximum inertia of the reciprocating parts, is practically perfect so far as the 
!o omotive itself is concerned 

a The “excess balance’ now generally used for the reciprocating parts and 
counte-actmg about two thirds of the maximum inertia of those parts, is too great for 
speeds above 65 miles an hour with drivers less than <5 feet in diameter, as the track is 
liable to be damaged by the excessive rail pressure that it causes. 

3 The only practical way in which the ' excess balance can be reduced is by 
reducing the weight of the reciprocating parts, and as these parts are generally made 
heavier than the service demands, it is po«s bleto reduce the ‘ excess balance” to a point 
where the rail pressure will not be destructive, provided that the diameter of the drivers 
be made suitable for the speed 
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4 The larger the driver for the same speed and weight of reciprocating parts the 
less will be the maximum rail pressure caused by the “ excess balance " 

5 The heavier the locomotive the greater is the amount in 'pounds of the reciprocat- 
ing parts that can remain unbalanced without causing the locomotive to shake, in 
“nosing" and "plunging *' more than can be permitted It is not the percentage of the 
total weight of the reciprocating parts that should be considered in selecting the " excess 
balance,” it is the actual weight in pounds that can remain unbalanced without shaking 
the engine too much If one third of the weight of reciprocating parts weighing 600 lbs 
can remain unbalanced, then, if those parts be reduced to weigh but 400 lbs , one half 
can remain unbalanced and “excess balance” will be needed for but 200 lbs instead 
of 400 lbs of reciprocating weight 

6 The maximum rail pressure of a dming wheel is not at all indicated by the static 
load of the wheel on the rail The impressed load due to the "excess balance is often 
double the static load, and the pressure at the point of impact when the wheel lifts from 
the rail and drops is even greater There appears to be no way of determining what the 
impact pressure is, but the impressed load due to the “ excess balance 1 can be calculated 
by the formula for the centrifugal force About all that is known about the impact 
pressure is that it is enough at times to bepd a 70 lbs rail downward vertically one inch 
in cases where the engine has small wheels and is run too fast, or has the rods taken off 
and is run at moderately high speeds or has improper counterbalances 

7 The speed at which any given driver will begin to lift from the rail is probably 
less than that at which the centrifugal force of the counterbalance equals the pressure 
of the wheel upon the rait, as at speeds lower than that the wheel has small vertical 
oscillations that may carry it off the rail But the lift will not be important until the 
speed has increased to a point where the centrifugalforce of the "excess balance’ is 
somewhat greater than the pressure of the wheel on the rail 

8 The exact height of lift of a wheel in any given case is dependent upon so many 
unknown and variable quantities in practice, such as the flexibility of the track and the 
rhythm with which points of equal flexibility succeed each other in the direction in which 
the locomotive is running that it is impossble to predict what it will be But it is 
sufficient to know that for the good of the track, and to prevent broken and bent rails, 
and for the safetj of the tram following a locomotive, it is not prudent to run a driving 
wheel at a speed where the centrifugal force of the “ excess balance exceeds the pressure 
of the wheel upon the rail 

9 All driving wheels for fast locomotives should be as large in diameter as it is possi- 
ble to make them, and not decrease the power too much in starting trains 

10 The path of the centre of gravity of a wheel, with respect to the engine during 
a revolution, is an oval figure with the long axis more nearly vertical than horizontal, 
the inclination of the axis varjirg constantly owing to the difference in the elasticity 
of the track at different points, and to other causes 

ti The heavier the driving wheel and the parts under the driving springs, and the 
stiffer the driving springs, the less will be the lift from the rail, all other conditions 
being equal 


Second Paper 

The second paper was by Professor W F M Goss, on "An Experimental Study of 
the Effect of the Counterbalance in Locomotive Driving Wheels upon the pressure between 
Wheel and Rail,’ the experiments being made vv itb the eight-wheel locomotive in the 
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engineering department of Purdue University, which plant was described ttt “ Engineering 
News” of May s$, 1892 This plant was burned in January, 1894 but has since been re 
built on a more complete scale. The special feature of interest in these teats was the 
method adopted for recording the pressures by means of the degree of compression of a 
soft iron wire passed between the driving wheels and the supporting wheels representing 
the rail tt was shown that, under certain conditions, the driving y , heel actually lifted 
from its support We quote from the paper as follows — 

The apparatus employed consisted chiefly of the Purdue locomotive ‘ Schenectady,” 
which, as is generally known, is mounted with its drivers resting upon wheels of approxi- 
mately the same diameter with the drivers When the drivers are turned by the engine, the 
supporting wheels roll in contact with them, the engine as a whole remaining stationary 
To guide the wire which was to be fed under the driver, a length of three-eighths of an inch 
gas pipe was secured to the laboratory floor m front of each driver included vr, the experi- 
ment Three pipes were thus arranged A deflector plate was fixed behind the mam 
driver, to turn the wire delivered from this wheel away from the rear driver , but, except 
for thi 3 plate, no attempt was made to control the course of the wire after it left the wheel 
The wire was of common annealed iron about 0 037 m diameter, carefully straightened, and 
cut into lengths of 3 o feet , that is about 3 5 feet longer than the cirvumfercnce of the 
drivers and 3 inches longer than the guide pipe in which the lengths were to be fed to the 
wheels Wires thus prepared were laid in light wooden troughs to preserve them from 
injury and a trough thus supplied was placed in line with each guide pipe In conduct- 
ing the experiments, an operator at each pipe drew a wire from the trough and passed it 
into the pipe until only about a inches of the length remained outside From the relative 
length of guide tube and wire >t was known that the opposite end of the latter was 
now close to the driver. When desired eond tions of speed had been secured and a 
signal given, a touch of the operator's finger upon the end of the wire was safficient to 
start the opposite end under the wheel The starting of the wire was accomplished with- 
out commotion, the mao in charge being conscious only of having touched it The initial 
end of each wire was 10 plan, of the outline shown by Fig 1, Plate LVlll, front which it 
would appear that when the wire came under the irfluence of the wheels' motion, the ten- 
sions! stress upon sections near the end as at A exceeded the elastic limit of the material, 
this stress being required to impart motion to the ro3ss of wire to the right of A The 
weight of the to ft length was about 1 oz and the time occupied in its passage was usually 
1 5 second These facts will help to show the significance of the speeds used m the ex 
penments 

The speed of the locomotive was noted from a registering counter, and also by 
a Boyer speed recorder a permanent record bong obtained from the latter instrument 
To assist in connecting the effect produced on the wire with definite phases of the wheels' 
motion, a nick was made with a sharp chisel across the fare of each driver, in line with 
the counterweight, as at A, Plate LVlll An impression of this nick was sharply defined 
upon every wire that passed under it The initial end of the wire could as has been al- 
ready stated, be determined by an examination . but to leave no doubt as to this matter, 
and for the purpose of giving a secono reference point, one of the wheels was marked with 
two parallel line* 90 deg from the Erst relerence line, as at C, Fig 2 

It was found by a comparison of reference marks that distances along the length of 
the wires could be taken as representing equal distance* around the face of the wheel. 
Thus, the length of each wire being greater than the circumference of the wheel, it would 
sometimes happen that a single wire would receive two impressions from the reference 
mark, the d stance between the two points thus impressed upon the wire was found to be 
/‘qual to the circumference of the wheel This fact made it easy to Connect effects left 
ufon a wire with the wheel positions (crank angles) producing then 
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Many of the wires that 1 xve been produced by the experiment described have since 
been carefully calipered at 5 m intervals, the results plotted, and a smooth curve drawn 
through the points thus located Some of the results thus obtained are presented as 
Tigs 3, 4, and 5 , Plate LVUI, the points representing the actual thickness of the wires 
being designated by means of small circles It will be seen that all diagrams are plotted 
with reference to definite wheel positions 

The engine as delivered by its builders was balanced for the road , but to increase its 
steadiness in the laboratory, weights were afterwards added in equal amounts to the several 
wheels until a full horizontal balance had been secured * The revolving and recipro- 
cating parts which required counterbalancing, exclusive of life crank pins and crank pin 
bosses which are assumed to be parts of the wheels themselves, were found to weigh as 
follow s — t 


lbs 

Piston and piston rod . ■••••••■ 297 0 

Cross head with part of ind eator ngg ng attached . . > • 1 70 5 

Mam rod ••• ••••••• 344 S 

Sdc-rod . . . 37S0 

Total for one s de, 1 090 o 


The corrected net weight of counterbalance available to balance the revolving and 
reciprocating parts acting upon the crank pins is 550 2 lbs in the mam wheel and 539 8 in 
the rear wheel 

The weights of the parts involved, together with certain dimensions, are sum- 
marised in Fig a, Plate LVlII Taking the weights of side rod and of main rod as 
already given, and considering o 6 of the weight of the latter as a revolving part, 
the excess of balance over that required for revolving parts alone is 204 5 for the 
mam wheel, and 400 8 for the rear wheel, which shows 66 per cent of the balance for 
reciprocating parts to be in the rear wheel 

Six different rules for balancing* locomotives for the road reported as being in 
common use, give weights of counterbalance for the locomotive^ in question ranging 
from 462 to 588 for the main wheel and from 260 to 381 for the rear wheel, or averages 
of 548 and 350 lbs , respectively Compared with these several standards the weights 
of the counterbalances in the Purdue engine average o 4 per cent too heavy in the mam 
wheel and 54 2 per cent too heavy in the rear wheel It is evident, therefore, that the 
weight of the counterbalance in the rear wheel from which most of the results about 
to be discussed were obtained is in excess of that allowed by good practice as expressed 
by the rules already given But practice cannot always conform to the law by which 
it assumes to be governed. It often happens where wheels are of small diameter, 
and tie connections are heavy, as in Mogul or consolidation engines, that there is 
not sufTcient room m the mam wheel to get in a counterbalance large enough for the 
revolving parts alone , in this case, therefore, the balance for reciprocating parts of 
this wheel must be taken by the other coupled wheels in addition to that which, 
under the rules, would be counted as properly belonging to them By tins process, 
wheels having revolving parts which are relatively light arc employed to balance a 
larger percentage of all the reciprocating weights Again, almost any eight wheel 
engine balanced in an approved manner will, if the coupling rod is removed, have 
an excess of balance m the rear wheel equal to that for the engine under consider- 
ation and such engines are not infrequently run while disconnected 

• Tba new plant now 10 opentioo doe, not requ re the loe»“»otite to *-t in complete honiontil bill nee. 
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Attention has already been directed to the fact that in the engine experiment- 
ed upon the excess of weight in the counterbalance over that required for the re 
volving parts alone was much greater for the rear driver than for the mam driver 
As the lifting effect is proportional to this excess of weight, it follows that wires 
run under the rear driver were likely to show more variation in thickness than 
those under the mam driver Results of experiments upon this point are shown by 
Fig. 3, Plate I VIII, which represents wires obtained at the same instant from the 
mam driver and the rear driver, respectively It will be seen that wire I from the 
mam driver shows but slight variation in thickness, notwithstanding the high speed 
(312 revo’utions per minute), and it may be said that no wire was ever obtained from 
this wheel which gave evidence that the wheel had left the track From mathe- 
matical considerations it can be shown that this wheel would not be expected to 
lift at speeds below 80 miles per hour (428 revolutions per minute), and such speeds 
are not practicable with wheels of the diameter experimented upon 

Passing now to an inspection of wire II, (Fig 3, Plate LVIII) from the rear wheel 
which was obtained at the same instant with wire I, it will be seen that there is a 
jump of the wheel just after the counterbalance has passed its highest point, which, 
when compared with tl e corresponding movement of the mam driver, is very pro- 
nounced Wires from this wheel at higher speeds are shown by Fig 4, Plate LVMI 
In this figure the full diameter of the wires is in each case shown by a dotted line 
drawn parallel with the base line Wire III, made at 59 miles (316 revolutions) 
shows that there was an instant m the passage of the wire, corresponding to the 
point A, when it was barely touched by the wheel Increasing the speed to 63 
miles (337 revolutions) increased the lifting action of the wheel to the extent shown 
by wire IV, Fig 5 At the point B, the wheel parted contact with this wire and 
did not again touch it until the point C was reached, an interval of about 40 
inches the portion of the wire between B and C being entirely round and apparently 
unaffected by its passage under the wheel A further increase of speed gives, as 
is shown by wire V, a still greater length of full wire, the distance from D to E being 
very nearly equivalent to a quarter revolution or the driver. 

It will be seen that all of these wires (II to.V, Figs 3 and 4,) substantially agree 
in showing the maximum lifting effect to occur after the counterbalance has passed 
its highest point, an 'effect undoubtedly due to the inertia of the mass to be moved, 
also in showing that the rise of the wheel from the track is more gradual than 
its descent The latter condition follows as a sequence of the first 

Portions of the wires not shown on the diagrams do not vary much in thickness 
The metal is rolled so thin by the normal pressure of the wheel that further increments 
of pressure do not greatly affect it The wires, therefore, do not emphasise the de- 
structive effect of the variation of wheel pressure when the change is insufficient to 
lift the wheel from the track 

Jt now remains to mention the effect of certain disturbing elements which are shown 
by the experiments to modify the actual movement of the wheel, other conditions remain- 
ing constant For the rear wheel, these disturbing elements are all in the nature of vibra- 
tions The first to be noticed is the rocking of the engine upon its spring-*, which motion 
tends to vary the pressure of the wheel upon the track independently of the action of the 
counterbalance At one revolution the effect of the rocking may oppose the action of the 
counterbalance, and at the next revolution it may suppleme"t the action of the counter 
balance in producing a vertical movement of the driver. Again, the effect of the rocking 
may at a given instant be ml, and the wheel may rise under the action of the co inter- 
balance but in another instant the effect of the counterbalance and the path of the wheel 
while m air *s modified and its time of descent changed Thus, the* existence of this 
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vibration makes it impossible to duplicate wires with certainty, eien though the speed is 
constant, its cfiect is well shown by Fig 5 Plate LV111 Wires VI and VII were taken from 
the tear drivers at the same instant, one from the right side, the other from the left the 
speed, therefore, must ha\e been the same lor both The tight driver lacked a good deaj 
of leaving its wire, but the left driver was in air for a tenth of a revolution Again, wires 
VIII aqd 1\ were made in the same way at a higher speed, and here, while both 
dm ers were oil the track, the results arc reversed, the right driver giving the greater 
length of loll wire It will also be seen from the diagrams that not only is the extent of 
the vertical movement of the driver modified bv the rocking of the engine, but the position 
of the wheel when such motion occurs is changed It is evident, therefore, that this move- 
ment of the engine upon its springs will prove a serious difficulty whenever an attempt 
is made to predict as to the precise movement of the centre of gravity of the dnver, 
whether the method of investigation be mathematical or experimental 

There appears also, to be a vibration of parts, as, for example, of the wheel as a 
whole, these vibrations being of small amplitude Evidence of the presence of such vibra- 
tion is shown by the location of points on the diagrams of wires Figs 3 to 5, Plate LVI II 
which points represent the thickness of the wires as found by measurement Referring 
especially to wires 1 and II, Fig 3 it will be seen that the actual thickness of the wire 
alternately increases and diminishes with every point The time involved in passing 
from one high point to another (a distance of 10 inches) was about 001 second This 
vibration may be traced on other diagrams its amplitude is from o 003 to o 004 in 
only Whether the process of introducing the wire starts, or has any connection with 
this vibration, the experiment does not show 

A third class of vibrations is made apparent by duplication upon the wire of the 
reference mark on the wheel As has already been stated, a light nick from a sharp 
chisel was made across the face of the wheel to serve as a reference mark This nick 
leaves a clear cut projection upon the wire But at high speeds the single nick across 
the face of the wheel leaves two projections upon the wire, showing that after making 
one impression the surface of the wheel must for an instant have actually cleared the 
wire and then impressed itself a second time The distance between these projections 
on the wires varies somewhat, but is usually about one eighth of an inch, which represents 
a time interval between the two impressions of about o 008 second The contact 
between wheel and track is therefore not continuous but is a succession of exceed- 
,t,gly rapid impacts These vibrations cannot aflect the wheel as a whole, they are 
doubtless due to the elasticity of the materials, and involve only the parts immediately 
about the point of contact. The results of the experiments appear to justify the 
following conclusions* — 

1 Wheels balanced according to usual rules (which require all revolving parts and 
from 40 to 80 per cent of all reciprocating parts to be balanced the counterbalance for 
the reciprocating parts to be distributed equally among the several wheels connected) are 
not likely to leave the track through the action of the counterbalance, and cannot do so 
unless the speed is excessive 

2 Awheel which, when at rest, presses upon the rail with a force of 14000 lb* 
and which carries a counterbalance 400 lbs in excess of that required for its revolving 
parts alone, may be expected to leave the truck through the action of the counterbalance 
whenever its speed exceeds 310 revolutions per minute. 

3 When a wbepl is lifted, through the action of its counterbalance, its rise is 
comparatively slow and its descent rapid. The maximum lift occurs after the counter- 
balance has passad its highest point. 
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4 The rocV'og of the engine on its springs may assist or oppose the action of the 
counterbalance in lifting the wheel It, therefore, constitutes serious obstacles in the 
way of any study of the precise mo\ement of the wheel 

5 The contact of the moving wheel with the track is not continuous, even for 
those portions of the revolution where the pressure is greatest, but is a rapid succession 
of impacts 


Third Paper 

The third paper to be considered here was the report of a com nittee on ‘'Counter- 
balancing Locomotives " presented at the November meeting of the Southern and South- 
western Railway Club, which recorded seventeen different rules for counterbalancing, all 
extensively used and in this diversity, as well as in the errors of application of the rules, 
may be found reasons why some roads have had to increase and other roads to reduce the 
counterbalance weights Each pair of wheels, or, better still each wheel, should be in- 
dependently balanced within itself for all the rotating or revolving weights attached to its 
crank pm Rules vary as to how much of the mam rod should be considered as revolving 
weight and how much as reciprocating weight, but the committee considers that these 
should each be taken at half the weight of the rod for the usual length of rods on road 
engines, while for very short connecting rods, as on suburban shifting, and Forney 
engines, especially when the reciprocating parts are heavy, o 6 of the mam rod should 
be taken as revolving, and o 4 as reciprocating weights 

Another point to be considered in adjusting the counterbalance weights for the revolv- 
ing parts is the fact that the centrifugal force of the combined weights at the crank pm 
does not act directly in the plane of action of the counterweights, these latter having to 
be set back in the wheel so as to clear the side rods , consequently there is a tendency to 
oscillate or wobble, when a pair of wheels is ’•evolving, which can only be remedied by 
placing an additional weight in the opposite wheel directly in line with the crank and 
oppos te the counterweight and by proportioning this so that the sum of the weights of 
the roam rod and opposite additional weight will equal that of the counterbalance If the 
framing, wheels, etc , are designed to withstand the strains caused by steam, they can 
certainly stand the much smaller strains caused by the weights on the crank pin not re- 
volving m the same plane as the counterweights but it shonld be borne m mind that the 
nearer together the planes of rotation of the weights can be brought, the less the disturb- 
ing action from this cause will be, iherefore, the cylinders of an engine should not be 
spread one inch further apart than is absolutely necessary, Th“ crank pins should not be 
made longer than is needed for sufficient bearing surface, and unnecessary collars on the 
crank pins between the main and side rod brasses and up against the crank hubs, which 
simply increase the length without answering any useful purpose, should be avoided. The 
counterbalance weights should also be made to project as far out from the face of the 
wheel as the rods will permit, with due allowance for clearance. It is a mistake to set 
them back in the wheels, flush with the spokes although this is a very prevalent practice, 
it being a common thing to find the counterweight in a mam wheel projecting an inch or 
more, and that ia the leading and traili vg wheel set back flush with the spokes This is 
wrong They should all be brought out as far as possible, and the front and back counter- 
balances reduced by taking the weight off the insides or length rather than off the face 
If the above points are paid attention to the disturbing force due to the different planes 
of rotation will be reduced to an amount too insignificant to bother further about even on 
heavy engines 

When we come to consider the counterbalancing of the reciprocating weights 
there are four separate and distinct questions to be answered — 



Selected Papers, 1894. 


267 


Counterbalancing of Locomotives 


t Can the reciprocating weights be correctly balanced in a horizontal direction 
by the application of counterweights in the driving wheels? 

2 How should the amount of counterweight which is used to counterblance thi. 
reciprocating parts be applied, all, in the mam wheel ? or, divided overall the wheels? 

3 What portion of the weight of the reciprocating parts should be counter 
balanced? 

4 What influence does the steam in the cjlinders ha\e on the disturbing action 
of the reciprocating parts and the proper counterbalancing of these? 

t —It is first necessary to clearly understand the nature of the disturbing forces 
produced by the reciprocating motion of the pistons, piston rods cross heads, and 
front portion of the main rod 

These parts acting together have a total given weight , as they change their 
position with every strobe, the position of their centre of gravity changes rc'atively 
to the whole machine, and consequently with every movement of the reciprocating 
parts, the centre of gravity of the engine changes position, not only fore and afti 
but laterally. 

At the end of the strobe, although the crank is revolving steadily, the piston 
is at rest , as the crank pm passes upwards the speed of the piston increases till 
at half strobe the speed of the piston is equal to the circumferential speed of the 
crank pm , from there to the end of strobe, the speed of the piston decreases from 
its maximum to zero The reciprocating weights are, therefore, being accelerated 
by the crank pin during the first half stroke, and retarded or held back by the crank* 
pm during the second half As the speed of the piston is zero at the ends of the 
stroke and maximum at half stroke it follows that the rate of acceleration and 
retardation must be unequal It >is acceleration and retardation which causes the 
disturbances we are trying to overcome and it has been shown that the effect 
of a counterweight placed opposite a crank will exactly counteract these disturbances 
m a horizontal direction, because it of itself produces precisely similar and opposite 
disturbances that is, when the counterweight and reciprocating weights act in the 
same plane, which they can never do, as already explained 

In a four cylinder engine of the Shaw type, it will be found that the disturbing forces 
due to the reciprocating weights would neutralise each other on each side of the engine 
if in the same plane of action but for locomotives of large power, to obtain a counter or 
over hanging crank of sufficient strength, it is necessary to place the centres of the 
additional cylinders considerably further apart than the centres of the inner cylinders, 
and we then have the reciprocating weights and steam pressures acting m different 
planes thus setting up an unbalanced condition which would require counterweights 
to correct it The complication, extra number of parts, and essentially weak form 
of this type of engine, coupled with the fact that it cannot be balanced for the 
reciprocating weights without some counterweights in the wheels is the reason why 
these engines have never been brought into general i se 

It is an utter impossibility to accurately balance the reciprocating weights by 
counterwe ghts m the driving wheels, on account of the angularity of the mam rod- 
A compromise is necessary, and we take the mean between the two, which is the 
best that can be done, and whch is found by assuming, as before explained, that 
the main rod is of infinite length, and would, therefore, always be parallel with the 
centre line of the cyj nder 
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4 The rockmg of the engine on its springs may assist ot oppose the action of the 
counterbalance in lifting the wheel It, therefore, constitutes serious obstacles in the 
way of any study of the precise movement of the wheel 

5 The contact of the moving wheel with the track is not continuous, even for 
those portions of the revolution where the pressure is greatest, but is a rapid succession 
of impacts 


Third Paper 

The third paper to be considered here was the report of a committee on “Counter' 
balancing Locomotives 11 presented at the November meeting of the Southern and South- 
western Railway Club, which recorded seventeen different rules for counterbalancing, all 
extensively used and in this diversity, as well as in the errors of application of the rules, 
may be found reasons why some roads have had to increase and other roads to reduce the 
counterbalance weights Each pair of wheels, or, better still each wheel, should be in- 
dependently balanced within itself for all the rotating or revolving weights attached to its 
crank pin Rules vary as to how much of the mam rod should be considered as revolving 
weight and how much as reciprocating weight, bat the committee considers that these 
should each be taken at half the weight of the rod for the usual length of rods on road 
engines, while for very short connecting rods, as on suburban shifting, and Forney 
engines, especially when the reciprocating parts are heavy, o 6 of the mam rod should 
be taken as revolving, and o 4 as reciprocating weights 

Another point to be considered in adjusting the counterbalance weights for the revolv- 
ing parts is the fact that the centrifugal force of the combined weights at the crank pm 
does not act directly in the plane of action of the counterweights, these latter having to 
be set back in the wheel so as to clear the s de rods, consequently there is a tendency to 
oscillate or wobble, when a pair of wheels is '•evolving which can only be remedied by 
placing an additional weight in the opposite wheel directly in fine with the crank and 
opposite the counterweight, and by proportioning this so that the sum of the weights of 
the mam rod and opposite additional weight will equal that of the counterbalance If the 
framing, wheels etc , are designed to withstand the strains caused by steam, they can 
certainly stand the much smaller strains caused by the weights on the crank pm not re- 
volving in the same plane as the counterweights but it should be borne in mind that the 
nearer together the planes of rotation of the weights can be brought, the less thedisturb- 
mg action from this cause will be therefore, the cylinders of an engine should not be 
spread one inch further apart than is absolutely necessary. Th» crank pins should not be 
made longer than is needed for sufficient bearing surface, and unnecessary collars on the 
crank pins between the main and side rod brasses and up against the crank hubs, which 
simply increase the length without answering any useful purpose, should be avoided. The 
counterbalance weights should also be made to project as far out from the face of the 
wheel as the rods will permit, with due allowance for clearance It is a mistake to set 
them back in the wheels flush with the spokes although this is a very prevalent practice, 
it being a common thing to find the counterweight in a mam wheel projecting an inch or 
more, and that m the leading and traih ig wheel set back flush with the spokes This is 
wrong They should all be brought out as far as possible, and the front and back counter- 
balances reduced by taking the weight off the insides or length rather than off the face 
If the above points are paid attention to the disturbing force due to the different planes 
of rotation will be reduced to an amount too insignificant to bother further about even on 
heavy engines 

When we come to consider the counterbalancing of the reciprocating weights 
there are four separate and distinct questions to be answered — 
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j. Can the reciprocating weights be correctly balanced in a horizontal direction 
by the application of counterweights in the driving wheels ? 

2 How should the amount of counterweight which is used to counterblance the 
r t ciprocating parts be applied, all, in the main wheel ? or, divided overall the wheels? 

3 What portion of the weight of the reciprocating parts should be counter 
balanced? 

4 What influence does the steam m the cylinders ha\e on the disturbing action 
of the reciprocating parts, and the proper counterbalancing of these ? 

] It is first necessary to clearly understand the nature of the disturbing forces 

produced by the reciprocating motion of the pistons, piston rods, cross heads, and 
front portion of the mam rod 

These parts acting together have a total given weight , as they change their 
position with every strode, the position of their centre of gravity changes re'atively 
to the whole machine, and consequently with every movement of the reciprocating 
parts, the centre of gravity of tha engine changes position, not only fore and aft, 
but laterally. 

At the end of the stroke, although the crank is revolving steadily, the piston 
is at rest , as the crank pin passes upwards, the speed of the piston increases till 
at half stroke the speed of the piston is equal to the circumferential speed of the 
crank pin , from there to the end of stroke, the speed of the piston decreases from 
its maximum to zero The reciprocating weights are, therefore, being accelerated 
by the crank pin during the first half stroke, and retarded or held back by the crank- 
pin during the second half As the speed of the piston is zero at the ends of the 
stroke and maximum at half stroke, it follows that the rate of acceleration and 
retardation must be unequal It /is acceleration and retardation which causes the 
disturbances we are trying to overcome and it has been shown that the effect 
of a counterweight placed opposite a crank will exactly counteract these disturbances 
in a horizontal direction, because it of itself produces precisely similar and opposite 
disturbances that is, when the counterweight and reciprocating weights act in the 
same plane, which they can never do, as already explained 

In a four cylinder engine of the Shaw type, it will be found that the disturbing forces 
due to the reciprocating weights would neutralise each other on each side of the engine 
if in the same plane of action, but for locomotives of large power, to obtain a counter or 
over-hanging crank of sufficient strength, it is necessary to place the centres of the 
additional cylinders considerably further apart than the centres of the inner cylinders, 
and we then have the reciprocating weights and steam pressures acting in different 
planes, thus setting up an unbalanced condition which would require counterweights 
to correct it The complication, extra number of parts, and essentially weak form 
of this type of engine, coupled with the fact that it cannot be balanced for the 
reciprocating weights without some counterweights in the wheels, is the reason why 
these engines have never been brought into general use 

It is an utter impossibility to accurately balance the reciprocating weights by 
counterweights in the driving wheels, on account of the angularity of the main rod* 
A compromise is necessary, and we take the mean between the two, which is the 
best that can be done, and which is found by assuming, as before explained, that 
the mam rod is of infinite length, and would, therefore, always be parallel with the 
centre line of the cyjinder 
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2 — Practice in this respect varies very greatly In England the counterbalance 
for the reciprocating weights is generally applied at the mam wheel, while in this 
country the weight is generally distributed over all wheels In showing that the 
disturbances caused by the reciprocating weights were approximately the same as 
the homontal component ol centrifugal action of counterweights, and could be 
balanced by one disturbance absorbing the other, we referred only to the horizontal 
component of the centrifugal force which must receive consideration As long as 
the counterweights only balance the revolving weights, there could be no downward 
pressure on the rails or upward pressure on the journal box caused by the vertical 
influence of the counterbalance, but just as soon as we begirt adding weight to the 
wheels to perfect the balance of the reciprocating weights in a horizontal direction, 
we correspondingly unbalance the wheels in the vertical direction This is unavoid- 
able and as far as the machine itself is concerned, theoretically it is indifferent whether 
the whole of the counterbalance for the reciprocating weights be applied in the main 
wheel or any other wheel, or applied equally or unequally over all driving wheels, 
the horizontal balance would be equally good, but as the strains have to be trans 
nutted through the frames, axle boxes, wheel castings, crank pins rods, etc , it is 
evident that the placing of the weight so that the fewest number of parts of the 

machine will be strained would be the most advantageous, and if we had notning 

else but the steadiness of the engine to consider, we would place the whole of the 
counterbalance for the reciprocating weights in the mam wheels, the counter strains 
would then be transmitted directly through the mam pin and mam rod to the reci- 
procating parts without affecting the side rods or frames But by doing so we 
should unbalance the mam wheel vertically very seriously, and not so unbalance the 
other wheels at all The result would be that the mam wheels would strike de- 
structive blows on the rails and bridges at high speeds the tire wear woald also be 
very irregulai, flat spots being worn on the main wheel tires 

In England where large driving wheels are in general use, where the reciprocating 
parts arc made very light indeed as compared with the American practice, and where 
the weight of rail and strength of bridges are much greater per ton of rolling load than in 
this country, it may not be objectionable to place all the counterbalance for the recipro 

eating parts in the main wheel, but here where much heavier engines are used on far 

lighter rail, and where too many bridges are in need of strengthening and renewing to 
meet the increased weight of rolling loads which have come with recent years, it is un- 
questionably proper to divide the amount of counterbalance, which is to be used to correct 
t he disturbances caused by the reciprocating weights, equally between all wheels, so 
that the downward pressures due to the wheels being out of balance vertically will be dis- 
tributed over as many points as there are drivers, will be correspondingly reduced in inten- 
sity, will be all equal and consequently the rails and floor systems o r our bridges will be 
less severely strained 

3 —It has already been shown that to obtaia practically perfect horizontal counter' 
balancing for the reciprocating parts, an amount must be added to the counterweights 
which will counterbalance the entire weight of the piston, piston rod, cross bead, and 
half the mam rod D K Clark laid this down as necessary in 1853, and in speaking of 
the vertical unbalance and the effect of this on track and bridges, dismissed this side of 
the question with the following words “Its vertical action is insignificant in practice, con- 
sidering that it has to contend upwardly, with the whole weight of the machine, and 
downwardly it is met and balanced by the rigidity of the rails” This may have been 
quite proper in 1852 when the locomotives were quite light and small for the tracks on 
which they ran, as compared with the immense American engines of to day, and the tracks 
on wh ch these run. It may be still quite proper in England to concentrate the counter* 
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balance for the reciprocating weights In the mam wheel on account of the lightness of the 
{arts and relative strength of the tracks there, but unless we are misinformed, engines so 
balanced have caused much trouble on the lighter rails and imperfect tracks in Aus‘raha 
In England «ome of the best roads running the fastest trains, where the con il t ions are 
far more favorable for full balancing than they are in this country, only find it necessary, 
to counterbalance 50 percent of the reciprocating weights 

Some reports of bent rails basing been sent in on a prominent western road, an m* 
vestigation "as held, and it was found that additional weights had been added to the main 
wheels of some of the older engines by one of the master mechanics because the engine 
rode hard It was found that one of these engines which had been tinkered with in this 
a\ay had considerably more balance than was needed to counterbalance the reciprocating 
weights, and it was excessively out ol balance vertically in consequence It was further 
found that rail pressures produced by this vertical unbalance would at 60 miles per hour, 
amount to 34,600 lbs, for each mam wheel for each revolution, and by actual drop test it 
was found that this was more than enough to produce bad kmks in a new 60 lb rail support* 
edon ties 18 inches apart. In the test of this engine when slung from the cranes, it was found 
that the oscillation w as not materially different in extent when the engine was slightly 
overbalanced for the full amount of the reciprocating weights, and when the weights were 
so reduced that only 33 per cent of the reciprocating weights were balanced , the mam 
disturbance in the former case, however, was fore and aft and rolling, while in the latter 
case it was by nosing It w«» found to be unsafe, however, to run the engine in either 
case faster than 3S or 30 miles per hour, on account of the excessive vibration of the 
cranes and building 

In an instance which came to the notice of. your committee where the lead had been 
unintentionally omit'ed from two of the counterbalances of one engine of a group of five 
running in chaining service, careful observation failed to show that there was any 
perceptible difference in the riding, dot one of the enginemen handling these engines noticed 
the absence of the lead or made a complaint of the engine And after months of service, 
careful inspection showed that the engine had not suffered in the shgl test m wear, or 
otherwise on account of the omission Again, we have positive evidence that one lot of 
heavy consolidation engines were sent into service with only sufficient counterbalance to 
balance 2 per cent of the reciprocating weights, and were all so rough when running fast, 
that they shook then cabs to pieces uv no time, and the men could not sit down on the cab 
seats Again, it is claimed that some of the world’s records for high speeds recently 
have been made with engines fully counterbalanced for their whole reciprocating weights 
This is no doubt true, but it must be remembered that the tracks on which these engines 
are run are exceptionally heavy for this country, and until the question as to whether 
these same engines would not make faster time with greater ease if the counterbalance 
is reduced, we must allow that the weight of the evidence is against full balancing on 
modern heavy engines One of your committee knows from personal experience that 
some of these fully-balanced engines running at 70 miles per hour and over (while there 
was little lateral oscillation) are exceed ngly rough riders, jarring the spine so that at the 
end of a long run one 1$ in a state of abject collapse Taking everything into con- 
sideration, jour committee believes that the weight of the testimony is against the prac- 
tice of providing full balarce for the full reciprocatirg weights That on locomotives 
of the design and weight prevalent a few years ago, probably the best proportion of thc 
reciprocaiitig weights to balance t 9 about two thirds and the same rule can be fol'owed 
with engines having an exceptionally small wheel base and long over hanging ends such 
as shifters for use on sharp curves That for modern locomotives of heavier design* for 
road service it is bel eved that to provide counterbalance for 50 per cent of the reciprocal, 
mg weights, will give a good riding, well oalanced engine, which will not be so severe on 
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the tracks and bridges at high speeds, and the tires of which mil wear more evenly But 
that with compound engines, having excessively heavy reciprocating parts as compared 
with their total weight the proportion of reciprocating weights to be counterbalanced 
should be between 6oper cent, and 75 per cent according to circumstances Incidentally 
.we found a variation of 24 lbs in the finished weights of 20 inch [ istons cast from the 
same patterns • 

4*— All locomotives have to make a good portion of their mileage drifting down 
grades with steam shut off, and the balance must be so arranged that the engine will 
run smoothly under these conditions, as well as when steam is being used For a well- 
designed modern locomotive the disturbing influence of the reciprocating parts at the 
highest speeds is not much over half the pressure in a horizontal direction that is exerted 
by the steam along the same lines of action. With short cut oils there are times 
when the steam works against the disturbing force, and others when it works with it. 
and these conditions vary constantly, according to the cut off and throttle opening at any 
particular rate of speed It is an interesting study to represent by diagram the rotative 
effect of the crank circle at every degree of the revolution due to the action of the steam 
and reciprocating parts, but it is too elaborate an investigation to bring into this report 
Suffice it to say that for short cut offs, such as are used at high speeds the acceleration of 
the recipiocating parts comes into play much as a flywheel does in a stationary engine to 
regulate the turning moment on the crank axle and generally speaking, the action of the 
steam helps to cushion and distribute the disturbing action of the reciprocating parts, as 
also to take op the slack gently at the proper times and prevent heavy pounding especi- 
ally when tne compression line of the indicator diagram is well adjusted, but the steam 
cannot counterbalance the disturbing eflects of the reciprocating parts, it simply modifies 
their effects It is too often the case that engines are reported riding roughly and needing 
more counterbalance, when the fault is in^ the defective valve motion, excessive or in- 
sufficient compression, too much lead or some similar troubles , and the counterbalance 
should not be interfered with until indicator diagrams have been taken from tEe engines 
and the valve motion adjusted so as to give a proper exhaust, compression and pre- 
admission for the conditions under which the engines arc expected to work This is 
rarely done but instead, the master mechanic commences to tinker with the counter 
balances adding and taking oft weights by guess work until the engineman is satisfied 
when as often as not they have been trying to correct a bad steam distribution by spoiling 
the counterbalancing 

The report may be summarised as follows — 

1 Each wheel should be balanced correctly for all the revolving weights attached 

to it 

2 The main rod should be considered as half revolving and half reciprocating 
weight when over 8 ft long , if under this it should be considered as o 6 revolving and o 4 
rec procating w eight 

3 The part of the weight of the mam rod considered as revolving weight should be 
entirely balanced in the mam wheel 

4 The amount of overbalance to be appl ed to the drivers to balance the reciprocating 
weights should be equally divided between all the driving wheels 

5 For modern heavy well designed locomotives, with comparatively light reciprocat- 
ing parts provide counterbalance for 50 per cent of the reciprocating weights. 

6 For ligl ter engines, that are less able to withstand strains and absorb the disturb- 
ances caused by heavy reciprocating parts, or for such as have very short wheel base and 
long overhang balance up to 66 per cent of the reciprocating weight? 
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7 For compound engines, with large pistons, and excessively heavy reciprocating 
parts, balance up to 75 per cent ol the reciprocating parts 

8. The centre of gravity of the counterbalance weight must be opposite the crank 

g The counterbalance should be brought out from the face of the wheel as far as 
due clearance for the rods and g°od design of wheel will permit 

10 The centre of gravity of the counterweight should be placed as near the rim as 
possible, and the bulk of the counterbalance made as small as possible This can be ac- 
complished by the use of lead filling, and by making the counterweights as at A, rather 
than as at B, Fig 6, Plate LVlll 

11 If, on account of the smallness of the wheels, sufficient counterbalance, according 
to the rules given above cannot be placed in the mam wheels, then add up to 50 lbs to 
the weight in each of the other wheels to help balance the right amount of the reciprocat- 
ing weights, but the excess should in no case exceed this amount 

12 Make the reciprocating farts as light as possible 

In the discussion on the paper by Professor Goss, given last week, Mr Geo S M orison 
said it is important to eliminate from track and bridges the great variation in pressure due 
to faulty counterbalancing Mr Strong said that, even when the wheel is not lifted from 
the track, there is the effect of a blow The variation m pressure may decrease the trac- 
tion and give the wheel a tendency to slip. Another member said that he believed fully 
one third of the repairs to engines and wear and tear of track are due to unbalanced 
reciprocating parts Mr F W Dean said he had noticed, in riding on engines, much 
vertical vibration, which he could account for only by the wheels leaving the track 
Below and above a speed of 60 miles an hour this vibration was not noticeable He 
further stated that Mr Strong has made studies for an engine which appears likely to 
overcome vibration perfectly Mr M N Forney said he also was designing a locomotive 
to overcome the difficulties under discussion He thought it was fair to infer from 
Mr Goss’ paper that the engine in question was overbalanced 

Mr Monson stated that on railways passing through hilly country almost all ben t 
rails are between two hills, where the highest speeds are attained Mr Strong confirmed 
this statement and referred to a rolling motion of the locomotive, which causes the bends 
to be down and in, the bends never being outwards 

In the discussion on Mr Barnes' paper, on 1 Railway Locomotive Driving Wheels,' 
abstracted last weeic Mr Strong said that Mr Barnes' method of overcoming the difficulty 
is by reducing the weight of the reciprocating parts and by large driving wheels Fast 
trams must have engines with high piston speeds, which require heavy reciprocating 
parts Mr Strong thought that for American roads 5 feet wheels are better than 7 feet 
wheels The cost of locomotives is nothing compared with the expenses caused by bad 
track, resulting from poor balancing In response to a request from the President-elect, 
Mr Davis Mr Strong gave a brief description of his new locomotive, soon to be tested. 
It will be a four cylinder balanced engine with a crank shaft of nickel steel 
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the tracks and bridges at high speeds, and the tires of which will wear more evenly But 
that with Compound engines, having excessively heavy reciprocattng parts as compared 
with then total weight the proportion of reciprocating weights to be counterbalanced 
should he between 60 per cent, and 75 per cent according to circumstances Incidentally 
.we found a variation of 24 lbs m the finished weights of 20 inch pistons cast from the 
same patterns • 

4" — All locomotives have to make a good portion of their mileage drifting down 
grades with steam shut off, and the balance must be so arranged that the engine will 
run smoothly under these conditions, as well as when steam is being used For a well* 
designed modern locomotive the disturbing influence of the reciprocating parts at the 
highest speeds is not much over half the pressure in a horizontal direction that is exerted 
by the steam along the same lines of action. With short cutoffs there are times 
when the steam works against the disturbing force and others when it works with it, 
and these conditions vary constantly, according to the cut off and throttle opening at any 
particular rate of speed It is an interesting study to represent by diagram the rotative 
effect of the crank circle at every degree of the revolution due to the action of the steam 
and reciprocating pacts, but it is too elaborate an investigation to bring into this report 
Suffice it to say that for short cut-offs, such as are used at high speeds the acceleration of 
the reciprocating parts comes into play much as a fl) wheel does in a stationary engine to 
regulate the turning moment on the crank axle and generally speaking, the action of the 
steam helps to cushion and distribute the disturbing action of the reciprocating parts, as 
also to take up the slack gently at the proper times and prevent heavy pounding especi* 
ally when tne compression line of the indicator diagram is well adjusted, but the steam 
cannot counterbalance the disturbing eflects of the reciprocating parts, « simply modifies 
their effects It is too often the case that engines are reported riding roughly and needing 
more counterbalance, when the fault is in the defective valve motion, excessive or in- 
sufficient compression, too much lead or some similar troubles , and the counterbalance 
should not be interfered with until indicator diagrams have been taken from tlie engines 
and the valve motion adjusted so as to give a proper exhaust, compression and pre- 
admission for the conditions under which the engines are expected to work This is 
rarely done but instead, the master mechanic commences to tinker with the counter- 
balances, adding and taking ofl weights by guess work until the engmeman is satisfied 
when as often as not they have been trying to correct a bad steam distribution by spoiling 
tlie counterbalancing 

The report may be summarised as follows — 

1 Each wheel should be balanced correctly for all the revolving weights attached 

to it 

2 The main tod should be considered as half revolving and half reciprocating 
weight when over 8 ft long, if under this it should be considered as 06 revolving and 04 
rec procating weight 

3 The part of the weight of the main rod considered as revolving weight should be 
entirely balanced in the main wheel 

4 The amount of overbalance to be applied to the drivers to balance the reciprocating 
weights should be equally div ded between all the driving wheels 

5 For modern heavy well designed locomotives with comparatively 1 ght reciprocat- 
lrg parts, provide counterbalance for 50 per cent of the reciprocating weights. 

6 For lighter engines, that are less abte to withstand strains, and absorb the disturb 
ances caused by heavy reciprocating parts, or for such as have very short wheel base and 
long overhang balance up to 66 per cent of the reciprocating weight? 
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7 For compound engines, with large pistons, and excessively heavy reciprocating 
parts, balance up to 75 per cent of the reciprocating parts 

8. The centre of gravity of the counterbalance weight must be opposite the crank 

g The counterbalance should be brought out from the face of the wheel as far as 
due clearance for the-rods and g°od design of wheel will permit 

ro The centre of gravity of the counterweight should be placed as near the rim as 
possible, and the bulk, of the counterbalance made as small as possible This can be ac- 
complished by the use of lead filling, and by making the counterweights as at A, rather 
than as at B, Fig 6, Plate LV 11 I 

11 If, on account of the smallness of the wheels sufficient counterbalance, according 
to the rules given above cannot be placed m the main wheels, then add up to 50 lbs to 
the weight in each of the other wheels to help balance the right amount of the reciprocat- 
ing weights, but the excess should in no case exceed this amount 

12 Make the reciprocating parts as light as possible 

In the discussion on the paper by Professor Goss, given last week, Mr Geo S Morison 
said it is important to eliminate from track and bridges the great variation in pressure due 
to faulty counterbalancing Mr Strong said that even when the wheel is not lifted from 
the track, there is the effect of a blow The variation in pressure may decrease the trac- 
tion and give the wheel a tendency to slip. Another member said that he believed fully 
one third of the repairs to engines and wear and tear of track are due to unbalanced 
reciprocating parts Mr F \V Dean said he had noticed in riding on engines, much 
vertical vibration, which he could account for only by the wheels leaving the track 
Below and above a speed of 60 miles an hour this vibration was not noticeable He 
further stated that Mr Strong has made studies for an engine which appears likely to 
overcome vibration perfectly Mr M N Forney said he also was designing a locomotive 
to overcome the difficulties under discussion He thought it was fair to infer from 
Mr Goss’ paper that the engine in question was overbalanced 

* Mr Monson stated that on railways passing through hilly country almost all benj 
rails are between two hills, where the highest speeds are attained Mr Strong confirmed 
this statement and referred to a rolling motion of the locomotive, which causes the bends 
to be down and in the bends never being outwards 

In the discussion on Mr Barnes' paper, on “ Railway Locomotive Driving Wheels ' 
abstracted last weeic Mr Strong said that Mr Barnes’ method of overcoming the difficulty 
is by reducing the weight of the reciprocating parts and by large driving wheels Fast 
trains must have engines with high piston speeds, which require heavy reciprocating 
parts Mr Strong thought that for American roads 5 feet wheels are better than 7 feet 
wheels The cost of locomotives is nothing compared with the expenses caused by bad 
track, resulting from poor balancing In response to a request from the President elect 
Mr Davis Mr Strong gave a brief description of his new locomotive, soon to be tested. 
It will be a four cylinder balanced engine with a crank shaft of nickel steel 
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THE WEAR OF DRIVING WHEEL TIRES 


Report of the Committee at the Twenty eighth annual Convention of the American 
Railway Master Mechanics Association June 1895 


Your Committee on the Wear of Driving Wheel Tires, as affected by weight upon 
same, have collected a large amount of information concerning the wear of driving wheel 
tires most of which was gathered by the different members of your Committee from actual 
experience and records kept of accurate measurements made of the amount and location 
of irregularities of wear in tires of a number of the different classes of engines coming 
into the pnrcipal shops of the Ch cago Burlington & Northern, and Chicago, Milwaukee 
& St Paul railways during the past five years as well as from records of the comparative 
wear of driving wheel t res on the Union Pacific Railway from engines in service during 
the past twenty two years 

This report naturally divides itself into three parts 

/st — The nature, locat on and extent of the irregularities in the wear of driving- 
wheel tires and methods employed in measuring and diagraming them 

2nd — A discussion of the forces causing or tending to cause the wear of loco- 
motive driving wheel tires in both the ordinary American eight wheel and ten wheel 
type of engine 

3rd — Deductions and conclusions of your Committee based upon the above data 

The published proceed ngs of the following meetings of the Western Railway Club 
contain a mass of information and data in papers and discussions on this subject, 
which has been freely used by your Committee April and May, 1890 JanuaTy and Feb- 
ruary 1891 and May and September, 1892 

Tbe nature location and extent of the irregularities tn the wear of driving wheel 
tires Lave been carefully stud ed from measurements made and diagrams taken from 
a large number of engines in d fferent classes of service, both on theC,B &N and 
C M and St P railways 

Appendix A (page 283 85) gives the location and depth of the spots of greatest wear 
on the driving wheel tires of C , B & N engines, arranged in groups, as follows 

Twelve 4 8 Class A passenger engines Nos 1 to 12, with 63 inch driving centers 

Twenty three 4 8 Class A freight engines, Nos 50 to 72, with 57 ,nch driving 
centers 

Fifteen 6 10 Class B freight engines, Nos 150 to 164 with 56 inch driving centers 

Six 4 4 Class E snitch errnnes, Nos too to 105 with 44 inch driving centers 



Selected Papers, 1894. 


273 


The Wear of Driving wheels 


The general dimensions, weights, etc, of these engines are as follows 


Class .A Class A CtassB Cuss E 

Service • • • • » • Passenger I rcight I rcight Switch 

Cylinders iSx2|in 18x24 m 19x24 m 16x22 m 

Swam pressure .... 145 lbs 14, lbs 150 lbs 130 lbs 

Diameter, dri» mg centers ..... 63 m 5; in 56 m 44 in 

Driving-wheel bs«e S ft 6 in 8 ft 6 in i 3 ft 6 in 7 ft 6 m. 

Length of main rod ft 3} in 7 ft 3J in 10 ft 7 ft 6| in 

13 meter piston rods ...... 3 m 3 in 3} in 2’ in 

Weghton drivers 5* 000 lbs. 54 000 lbs poooolbs 60,000 lbs 

\\ eight of reciprocatirg parts .... 513 lbs 513 lbs 684 lbs 


Plates LI\ to LXIl show tjpical diagrams taken from the tires of engines m each 
of the above classes 

These diagrams were taken by an instrument devised by Mr W H Lewis,, and 
which is illustrated in Figs 3, 4 and 5 on Plate L\II. T1 e instrument consists of a 
revolving disk secured to the tool post of the driving wheel lathe, connected by shaft 
and gear to the gearing on the lathe faceplate The motion of the disk is reduced to 
the same speed as the lathe, and by the aid of the two-pinion gear is made to revclve 
1 a the same direction as the lathe, when the instrument is changed from one wheel to 
the other The pencil bar is set with the pencil at the center on the disk, and the end 
of bar at the inside diameter of the tire The bar is then placed on the tread of the 
tire, and held to the tread by a spiral spring and the lathe allowed to make one revolu- 
tion, thereby drawing a profile of tl e tread on the paper attached to the disk, the radius 
of the circle draw n representing accurately the thickness of tie tire In our engravings 
Fig 3 shows an end elevation, fig 4 a side elevation, and Fig 5 the instrument in 
position on the tool post and secured to same by the tool clamps A A is a gear which 

meshes vvitn the rack gear on the face plate of the lathe and revolves the disk B is 
the pencil bar which i« held to the tread of the tire by the spring E C is the pencil. 
<DD are spring clips that hold the indicator card in position on the revolving disk, as 
•shown in Fig 3 In order tl at all the diagrams may betaken with the disk revolving 
in the same direction as the driving wheel, it becomes necessary to reverse the motion 
when the instrument is turned around in changing it from one tool post to the other. 
This is accomplished by reversing the small pvmons marked L and R 

From this description it is plain that the diagrams in Plates LIX to LXII show not 
only a diagram of the contour of the tread of the tire, but its thickness as well In the 
arrangement of these diagrams, the engine is supposed to be standing with its right side 
presented. In locating the fl3t spots, aero is taken on the tire at its point of contact 
with the rail when the right crank is on the forward center, positive rotation being 
that produced by running the engine forward The rad us of the largest circle isibe 
actual thickness of the tire when new The radius of each smaller circle shows the 
thickness at the thickest point before turning The irregular circular lines show the 
actual contour of the tread as worn, and the difference between this line and the circle 
next larger shows the actual depth of wear below the least worn point at every point 
of the circumference of the tire The sections at the ri 0 ht and left show the cross «ec- 
tions at point of greatest wear, and serve to show the maximum actual wear between 
turnings The dates of each turning and amount the tire was reduced are also given, to- 
gether with the mileage between turnings and mileage per T l ff inch 

Referring to tlate L\J, the diagram of the tire of Engine 150 it is important to 
note the slight effect a considerable change in the amount of counterbalance in a d ivmg 
wheel makes upon the location and extent of irregularities of wear The dotted line on 
the diagram of the main tire shows the contour before turning after tl e engine Lad been 
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in service, with almost the entire weight of the reciprocating parts balanced After this 
turning the excess counterbalance 585 pound", was removed from the front and back 
wheels reducing in them the counterbalance to that necessary to balance the revolving 
weights only The mam drivers were also reduced to but 44 pounds in excess of tie 
revolving balance The next irregular line shown on this plate shows a diagram of these 
tires since the change, which gives especially in the main wheels almost an exact repro- 
duction of the irregularities of wear shown at the first turning The counterbalance 
was then replaced, and the next two contour lines show the result at the next turning 

Plate LXI 1 , Fig t, shows the very slight irregularity of wear of switch engine tires, 
due doubtless, to their being run backward about as much as forward The same is 
found to be also true of suburban engines, running both forward and backward 

This plate, Fig 2 also shows a diagram of the average wear of the tires on fifty three 
C , M & fat P ten wheel freight engines of the following dimensions 

Cylinders, 19x26 inches 

Steam pressure 150 pounds 

Diameter driving centers 56 inches 

Length of main rod to feet 

Diameter piston rod, 3$ inches 

Weight on drivers, 84 000 pounds 

Weight of reciprocating parts, 729 pounds 

The piston, p ston rod crossbead and front end of the mam rod are taken as recipro- 
cating parts, the back end of mam rod as a revolving weight in all calculations which 
follow 

The weights of the ends of the rods were found by supporting each end at the centre 
of the box or bearing, and resting them alternately on scales 

Tue diagrams were obtained as follows 

Each pair of tires when placed in the lathe were rotated until the highest point of 
worn tread was found A bar of steel with the end cut off square, was placed in the 
tool rest, and after being brought against the highest spot on the tread was securely 
clamped The wheel is then rotated if necessary to bring the o° point opposite the end 
of this bar The depth of wear below the highest point is then measured in hundredths 
of an inch by inserting as many metal strips each exactly inch thick, between the 
bar end and tire as the space will admit Similar measurements every io° around the 
wheel were made An average of the measurements so taken for fifty three engines 1$ 
plotted on Plate LX 11 Fig 2 each tire being considered developed on the datum line, 
and the amount of wear in inch plotted therefrom The diagrams of wheels on this 
sheet show clearly the position of tl e irregularities of wear of each tire with reference 
to the crank pins and counterbalance 

Append x B contains a record of the wear of tires on eight wheel Union Pacific 
engines all having the same size driving wheels and all run in passenger service, but on 
schedules ol d fferent speeds and having different cylinder power and weight on drivers. 
This si eet also gives the principal d mens ions, weights and steam pressure carried, 
together with the average time card speed of the trams hauled The great variation in 
lbe amount of mileage per T V inch of wear of tires under the lighter and heavier eng nes 
is dearly shown, the 16 x 24 inch engines weighing 42800 pounds on drivers, averag 
mg 14 722 miles per ^ inch of wear while the 18x26 inch engines weigh *569300 
pounas on drivers, only averaged 6,717 m les per inch of wear 
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It should be carefully remembered, however, that the average speed at which these 
engines were run is by no means the same, but that the lighter engines generally ran on 
slower schedules Where this is net the case, the engines on the fastest schedule show 
the greatest wear, 'even when the weight oo the drivers is less When the speed is the 
same, the most rapid wear is found on those engines having the heaviest wheel weights 
Plates LI\ to LX 1 1 , inclusive, show very clearly the extent and general location of 
the irregularities in the wear of the tires on engines of both the eight and ten-wheel 
type Before the causes of these peculiarities of wear can be intelligently discussed, an 
accurate understanding of the forces m action and producing, or tending to produce, wear 
of driving wheel tires, shoutd be had This brings us to the second part of our report 

The calculations which follow were all made from data obtained from eight and ten- 
wheel engines on the C , M and St P R R The engines for which these calculations 
were made are known as Class B, a 4 8 American type locomotive, built by the St Paul 
Co, and Rliode Island and Schenectady 6 10 engines of similar design and construction. 
The following are the principal dimensions and weights of each 

Class B Teh Wheelers, 


Cj finders • • . • • 

. 16 X 34 m 

19X86 in 

Steam pressure .... 

160 lbs 

150 lbs 

D ameter driving centers .... 

56 m 

56 «n 

Driving wheel base ..... 
Length of ma n rod 

8 ft 6 in. 

. 7 ft 2I in 

10 ft 

D ameter p ston rod . . 

. 2} in 

3 * in 

Weight on drivers . . . 

. 54 000 lbs 

84 000 lbs 

Weight of rec procat ng parts each s de 

. 480 lbs. 

729 lbs. 


The eight-wheel engines had the entire weight of the reciprocating parts balanced, 
by adding one half this weight in each driving wheel to the weight necessary to balance 
the revolving parts when weighed at the crank pin The ten wheel engines were not 
counterbalanced alike, but all agreed in having the forward and back wheels over- 
balanced — that is with a heavier counterbalance than that required to balance the revolv- 
ing parts only , while the main wheels of thirty five of the fifty three engines from which 
measurements were taken were underbalanced for the revolving parts alone, and all of 
them underbalanced according to the rule of adding to the weight necessary to balance 
the revolving parts two thirds of the weight of the reciprocating parts divided equally 
between the driving wheels The counterbalance in the wheels of each of these engines 
was carefully weighed by resting the journals of each pair of drivers on level stra ght 
edges placing the crank horizontally and hanging on the crank pin a sufficient weight to 
just balance the counterbalance opposite From this weight, the weight of the revolving 
parts attached to that pin were subtracted the remainder being the amount of over- 
balance weighed at the crank pin If the weight of the revolving parts exceeded the 
weight so found, of course the wheel was underbalanced by the amount of such excess 
The actual average condition of the counterbalance in the wheels of the fifty three ten- 
wheelers taken as they came into the West Milwaukee shops for general repairs, was as 

follows Average overbalance weighed at the crank pm above that required to balance 

revolving parts only — 

Front wheel, 271 pounds overbalance 
Main wheel, 80 pounds underbalance 
Back wheel, 237 pounds overbalance 

These weights are used in all the calculations for the ten-wheel engines which 
follow 

The forces in action in a locomotive which we have thought It necessary to deter- 
mine are 

1st The actual pressure of each driving wheel upon the rail during an entire revolu- 
tion at different speeds 
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in service, with almost the entire weight of the reciprocating parts balanced After this 
turning, the excels counterbalance, 585 pounds, was removed from the front and back 
wheels, reducing in them the counterbalance to that necessary to balance the revolving 
weights only f he main druers were also reduced to but 44 pounds m excess of the 
revolving balance The next irregular line shown on this plate shows a diagram of these 
tires since the change, which gnes, especially in the mam wheels, almost an exact repro- 
duction of the irregularities of wear shown at the first turning. The counterbalance 
was then replaced, and the next two contour lines show the result at the next turning. 

Plate LXIf, Fig 1, show s the very slight irregularity of wear of switch-engine tires, 
due, doubtless, to their being run backward about as much as forward The same is 
found to be also true of suburban engines, running both forward and backward. 

This plate, Fig 2, also shows a diagram of the average wear of the tires on fifty-three- 
C , M. & St P ten-wheel freight engines of the following dimensions. 

Cylinders, 19x26 inches 

Steam pressure 150 pounds 

Diameter driving centers, 56 inches. 

Length of mam rod, to feet 

Diameter piston rod, inches 

\\ eight on dmers, 84,000 pounds 

Weight of reciprocating parts, 729 pounds 

The piston, piston rod crosshead and front end of the main rod are taken as recipro- 
cating parts, the back end of main rod as a revolving weight, in all calculations which 
follow 

The weights of the ends of the rods were found by supporting each end at the centre 
of the box or bearing, and resting them alternately on scales 

Tue diagrams were obtained as follows 

Each pair of tires when placed in the lathe were rotated until the highest point of 
worn tread was found A bar of steel, w ith the end cut off square, was placed 5 n the 
tool rest, and after being hrought against the highest spot on the tread was securely 
clamped The wheel is then rotated, if necessary, to bring the o° point opposite the end 
of this bar The depth of wear below the highest point is then measured in hundredths 
of an inch by inserting as many metal strips, each exactly inch thick, between the 
bar end and tire as the space will admit Similar measurements every 10 0 around the 
wheel were made An average of the measurements so taken for fifty-three engines is 
plotted on Plate LXIf, Fig 2, each tire being considered developed on the datum line, 
and the amount of wear in inch plotted therefrom The diagrams of wheels on this 
sheet show clearly the position of the irregularities of wear of each tire with reference 
to the crank pins and counterbalance 

Appendix 8 contains a record of the wear of tires on eight wheel Union Pacific 
engines, all having the same sue driving wheels, and all fun m passenger service, but on 
schedules of different speeds, and having different cylinder power and weight on drivers, 
This sheet also gives the principal dimensions, weights and steam pressure carried, 
together with the averigt time card speed of the trains hauled The great variation in 
the amount of mileage per 7V mch of wear of tires under the lighter asd heavier engines 
is clearly shown, the 16x24 inch engines weighing 42,800 pounds on drivers, averag- 
ing 14,722 miles per inch of wear, while the 18x26 inch engines weighing 69,300 
poutias on drivers, only averaged 6,717 miles per -fa inch of wear. 
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It should be carefully remembered, howe'er, that the average speed at which these 
engines were run is bj no means the same, but that the lighter engines generally ran on 
slower schedules Where this is net the case, the engines on the fastest schedule show 
the greatest wear, even when the weight on the drivers is less When the speed is the 
same, the most rapid wear is found on those engines having the heaviest wheel weights 

Plates Ll\ to LXII, inclusive, show very clearly the extent and general location of 
the irregularities in the wear of the tires on engines of both the eight and ten-wheel 
type Before the causes of these peculiarities of « ear can be intelligently discussed, an 
accurate understanding of the forces in action and producing, or tending to produce, wear 
of d riving* wheel tires, should be had This brings us to the second part of our report. 

The calculations which follow were all made from data obtained from eight and ten- 
wheel engines on the C , M and St P R R The engines for which these calculations 
were made are known as Class B, a 4 8 American type locomotive, built by the St Paul 
Co , and Rhode Island and Schenectady 6 10 engines of similar design and construction 


The following are the principal dimensions 

and weights of each 



Class B 

Ten Wheelers. 

Cyl nders . • 

. 16x24 m 

19X26 in 

Steam pressure . • • 

160 lbs 

150 lbs- 

Diameter dnv ng centers ... 

. 56 in 

56 m 

Driving wheel base . . . 

. 8 ft 6 in 


Length of ma n rod 

. . 7 ft 2 \ m 

10 ft 

Diameter p ston rod » . 

. zf in 

3t in 

We ght on drivers . • • 

. * 54 000 lbs 

84 000 lbs 

Weight 0! rec procat ng parts each s de 

. . 4S0 lbs. 

729 Jbs 


The eight-wheel engines had the entire weight of the reciprocating parts balanced, 
by adding one half this weight in each driving vvbeelto the weight necessary to balance 
the revolving parts when weighed at the crank pm The ten wheel engines were not 
counterbalanced alike, but all agreed in having the forward and back wheels over, 
balanced— that is, with a heavier counterbalance than that required to balance the revolv- 
ing parts only, while the main wheels of thirty five of the fifty three engines from which 
measurements were taken were undcrbalanced for the revolving parts alone, and all of 
them underbalanced according to the rule of adding to the weight necessary to balance 
the revolving parts two thirds of the weight of the reciprocating parts divided equally 
between the driving wheels The counterbalance in the wheels of each of these engines 
was carefully weighed by resting the journals of each pair of drivers on level straight 
edges, placing the crank horizontally and hanging on the crank pin a sufficient weight to 
just balance the counterbalance opposite From this weight, the weight of the revolving 
parts attached to that pin were subtracted, the remainder being the amount of over* 
balance weighed at the crank pin If the weight of the revolving parts exceeded the 
weight so found, of course the wheel was underbalanced by the amount of such excess 
The actual average condition of the counterbalance in the wheels of the fifty three ten- 
wheelers taken as they came into the West Milwaukee shops for general repairs, was as 
follows Average overbalance weighed at the crank pin aboie that required to balance 
revolving parts only— 

Front wheel, 371 pounds overbalance 
Mam wheel, 80 pounds underbalance 
Back wheel, 237 pounds overbalance 

These weights are used in all the calculations for the ten-wheel engines which 
follow 

The forces in action in a locomotive which we have thought it necessary to deter- 
mine are 

1st The actual pressure of each driving wheel upon the rail during an entire revolu- 
tion et different speeds 



276 


Selected Papers, 1894. 


The Wear of Driving wheels. 


2nd The total rotative force at the rad during an entire revolution, and Cor the 
same speeds as the pressures were calculated 

The following formula: have been used in calculating the forces in action 
Notation • 

/ > s=Pressure of one driving wheel on rail 

A’= Rotative force at the rail from one cylinder. , 

IPsaWeight of each wheel on rail, engine at rest 

C= Centrifugal force of the excess weight in the counterbalance over that required to 
balance the revolving parts 

A = Acceleration or retardation of the reciprocating parts 
/> = Pressure against crosshead pm from steam in c) Under. 
a = Angle of the crank with the horizontal. 

A’ == Ratio of length of main rod to length of crank. 

4= Length of the stroke 
Z 3 =Diaraeter of drivers. 

Hence — • 


p^a-c sm a+-jt^ 

R={p—A ){ nu a +• 


( 1 CeS 0 \ s 


(0 

M 


As C and A have to be calculated before the above formulae Can be used, the follow- 
ing notation and expressions for them are given 

Weight oi the excess in the counterbalance over that required to balance the 
revolving parts 

wss Velocity of the centre of gravity of the overbalance 

r= Radius of the centre of gravity of the overbalance. 

w'= Weight of the reciprocating parts 

K'ssVelocity ol the crank pin. 

l=Length of the crank 

gw The acceleration of gravity 3a 16, 

Hence 


C=- 


or by substituting in (1) and (2) we have 

P= W~XX- Si „ a + X ~JL ~ ' 


gr 


N* 
4»n* a 




(3) 


(4) 


W 

(«) 


The above formula include the centrifugal force of the overbalance in the drivers, the 
effect of the acceleration and retardation of the reciprocating parts and the angularity of 
the mam rod Formula (4) for the acceleration of the reciprocating parts assumes that 
they move as they would were the mam red infinitely long hut the error this produces is 
too small to affect the accuracy of the results while the formula: are much simplified 
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The point of o a is taken in all tables and diagrams that follow at the point of contact 
between tire and rail when the right crank is on the forward centre positive rotation 
being that produced by running the engine forward 

The values of P and R have been calculated for every io° of revolution for each 
wheel of the eight and ten-wheel engines for the following speeds 

Eight wheel engine just starting, 40 miles per hour, 60 miles per hour 

Ten wheel engine, just starting, 10 miles per hour, 20 miles per hour, 30 miles per 
hour, 40 miles per hour, 60 miles per hour * 

The pressures upon the piston used in these calculations were obtained from actual 
indicator cards taken at these speeds, and with a point of cut off found by the examina- 
tion of a large number of cards to be the usual point at which an engine is worked at the 
speed taken The points of cut off used are 

Eight wheel engine, just starting, aa* , at 40 miles per hour, 6* , at 60 miles per hour 

Ten-wheel engine, just starting, 22* , at to miles per hour is*, at 20 miles per hour, 
1 1* , at 30 miles per hour, Z* , at 40 miles per hour, 6* , at 60 miles per hour, 5J* * 

The results of these calculations for each of the wheels on the eight-wheel engines are 
shown in Tables and graphically in Plates LXIII to LXV, and for the ten wheel engines* 
in Tables, also graphically in Plates LXVI to LXVIII + 

The Columns in the Tables give {7) the total weight of all drivers on the rail, (8) 
the total rotative force of both cylinders at the rail, and (9) the ratio of 8 to 7 (called in 
this report “ the co efficient of slip ’), respectively Since the co efficient of slip is the ro- 
tative force at the rail divided by the total weight of drivers on the rail, it is plain that as 
this co efficient increases, the tendency of the drivers to slip increases, and when it just 
equals the co efficient of friction between the tire and rail, the engine is on the point of 
slipping Therefore, the maximum values of the co efficient of slip indicate the point 
where the engine is most likely to slip the drivers 

The values in Columns 7, 8 and 9 of the Tables have been plotted in the Plates, and 
these curves have been given numbers corresponding to the numbers in the column in 
which the values of their ordinates are shown 

Thus the curve corresponding to Column 3 of Table M is shown on the diagrams as 
3 M etc 

An inspection of the Curves 7 M to 7 X shows the wide variation in the total pres- 
sure of the drivers on the rail At speeds no higher thin forty miles per hour with a 
freight engine balanced much better than many in regular service this pressure varies 
from 75 355 lbs to 97 536 lbs a variation of more than 22,000 lbs each revolution, while 
at sixty miles per hour the pressure of each revolution vanes nearly 51,000 lbs, from a 
minimum of 60,143 lbs to a maximum of in 054 lbs This variation 0/ pressure each 
revolution is almost entirely due to the centrifugal force of the overbalance, or what is 
usually spoken of as a hammer blow As this vanes as the square of the speed, the im 
portance of keeping the overbalance in high speed engines as low as possible »s very 
evident This means reducing the weight of the reciprocating parts to a minimum and 
adding to the counterbalance necessary to balance the revolving weights as small a part 

* The d agram at 60 o"!ts an hour is not reproduced. 

t The tables have n t keen reported, as the plate* give all the informatoa. 
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of the weight of the reciprocating parts as is consistent with a good riding and smooth- 
working engine 

Curves 7 S, 7 T and 7 U, for speeds of just starting ten and twenty miles per hour, 
show that the total pressure of drivers on the rail is always greater at these speeds and 
cut-offs than the actual weight of dnver> on the rail, engine at rest. This is due to the 
angularity of the mam rod always causing an increase of pressure on the main wheel 
There is of course, a corresponding upward pressure on the guides, reducing the weight 
on the truck 

Curves 8 M to 8 X are interesting in showing the variation in the rotative or tractive 
force of the engine at various speeds and different points ol cut off These indicate that 
an engine would pull mote steadily at speeds between ten and twenty miles per hour than 
at either higher or lower speeds The rotative force is, of course, affected by changes in 
the cut off but at high speeds the inertia of the reciprocating patts becomes the more 
important, and materially affects the steadiness of the engine, regardless of the amount of 
steam worked This is readily seen in any engine by an inspection of the diagram of a 
dynamometer car taken at high speed 

Curves 9 M to 9 X give the ratio of the rotative force to the weight on rail*— here 
called the co efficient of slip The maxima of this curve follow quite closely the maxima 
of the curve of rotative force The maximum value for speeds shown occurs between 
130° and 140° 

The thud part of this report vs approached by your Committee with a full realisation 
of the very complicated action of the forces and causes bringing about irregularities 
the wear of tires, and what follows is the result of our study and observations on 
the large number of tires examined Local peculiarities of the tire, such as soft spots in 
it as well as flat spots caused by slight sliding, affect the final contour of a worn tir<!, and 
it vs only by taking the avecage wear at the same points on a large number of tires that 
the irregularities due to general conditions show themselves with the necessary clearness 
on which to base a theory for their cause 

In this discussion we will therefore, refer principally to the diagram of the average 
wear of the tire ol the fifty three C , M and St P ten wheel engines shown on Plate 

LXU 

Fit't we will consider the wear of the front and back tires only as these wheels were 
overbalanced, the main wheels being underbalanced and, on account of the effect of the 
angularity of the main rod subject to quite different conditions from the others Direct- 
ing our attention to th- wheels on the right side of the engine an inspection of the Plate 
shows quite uniformly in both right forward and bach tir e s, two locations of maximum 
wear, one beginning at about 1 6o° and attaining its maximum at 220° or 230°, the other 
becoming pronounced at about io° or 2b 0 and attaining its maximum at about 50° It will 
also be noticed that both of these low spots ate connected from 220° to 5t>° the direction 

of rotatnu by a portion of the tire much more vvorn than that portion from $o° to 320 0 , 
1o understand the cause of this irregular wear, it is necessary to bear m mind that there 
are atlevsl two ways in whch driving wheels are slipped first, when the slipping is 
slightly but Nistinrtly noticeable extending through but a small portion of a revolution 
second, when be hold on the rad is entirely broken and the wheels slip through a numbei 
of revolutions, usually turning with considerable velocity 

The first case ol slipping tl rough but a small part of a revolution occurs almost 
without 1 jeepuon on 1 eavy pulls at slow speed being often seen when an engine is 
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pulling hard on a hill with just enough sand being used to avoid serious slipping but not 
enough to pre\ent a si ght slip at points where the rotative force is the greatest The 
beginning of «I p must occur under these conditions at or near a maximum of the 
co efficient of slip Referr ng to Plate LXVI, we find a maximum value of the co efficient 
of slip at 40° to 50° and 130° to *40° with engine just starting At 20 miles per hour, 
the maxima are at 40 0 and 130 0 , and at this speed the tendency to slip at ioo° is also 
almost as great as at the other points Plate LX 1 I shows a small spot following ioo° oil 
the front right tire, but none is seen on the back. Curves 3 U and 4 U on Plate LXVII 
indicate the cause, as the pressure of these wheels upon the rail at too° is almost at a 
minimum, and is much less than at 140° to 160° It is also noticeable that the amount of 
wear following t6o° is greater than that following 40° or 50° for the same reason This 
variation in pressure upon the rail increases rapidly with the speed and Curves 3 and 
4 Plates LXVII and LKVIII, show very clearly that following 40° the pressure of the 
front and back wheels on the right side decreases very rapidly, while the reverse is the 
case following 160° 

The same conditions as to pressap* on the rail occur for the left-hand forward and 
back wheels just go° back of those on the right side, and irregularities of wear produced bj 
the drivers slipping through a number of revolutions at considerable velocity should occur 
on the left wheels at points go 0 back of the corresponding points on the right wheels, 
go 0 back of 40° is 310°, and go 0 back of 220° to 230° is 130° and 140° Plate I XII shows 
the greatest depth of wear of tires of the left front and back wheels to be almost exactly 
at these points There is also a smaller spot worn at 40°, due to the slipping at slow 
speeds when the influence of the counterbalance is nil 

The irregularities of wear of the main wheels follow the same law as those of the 
front and back wheels, but the conditions are considerably modified by the difference in 
pressures caused by the influence of the angularity of the main rod, and to a less degree 
from these wheels being under instead of over balanced 

The spots caused by the slight slipping at slow speeds at about 40° and 130® should 
be found in these wheels as in the front and back wheels unless the accompanying con- 
dition of necessary pressure is absent Curves 3 and 5 on Plates LXVI to LXVI 1 I show 
from 16 500 to 17,000 pounds at 40° on the right main wheel and from 12 700 to 17 500 
pounds on the left wheel at the same point, indicating greater wear on the light 
than the left tire at this point, which the diagram, Plate LXII shows The wear 
at 130° is found in these wheels, but, owing principally to the influence of the 
angularity of the main rod and partly to the wheels being underbalanced, the conditions 
of pressure following 130° on the right mam wheel are very d fferect from that of the 
right front and back wheels The diagrams show that the pressure on this wheel is 
always rapidly decreasing following 130° instead of increasing, and consequently the 
worn spot at this point Plate LXII, extends but a short distance in the direction of rota- 
tion Not so, however, with the left main tire Here the pressure is always increasing 
following this point, and Plate LXII shows the great elongation of this spot in the 
direction of rotation, extending it as far as 210°, while that on the right tire extends only 
to 165° 

Th*re still remains to be explained why the heavy spot on the main tires should 
slightly precede the point of the maximnm co-efficient of slip at 130°, and why that on 
the left wheel st 11 further precedes this point and in general is greater than on the right. 

An inspection of Curves 2S to 2X shows that the pressure of the right mam wheel on the 
riJfl is alwajs greater precedi rg than following the 130° point. Curves 9S to 9X alto 
show that the co efficient of si p is high as early as no 0 after a speed of 10 miles per 
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of the weight of the reciprocating parts as is consistent with a good riding and smooth- 
working engine 

Curves 7 S, 7 T and 7 U, for speeds of just starting ten and twenty miles per hour, 
show that the total pressure of drivers on the rail is alnay s greater at these speeds and 
cut-offs than the actual weight of drivers on the rail, engine at rest. Tins is due to the 
angularity of the main rod always causing an increase of pressure on the main wheel. 
There is, of course, a corresponding upward pressure on the guides, reducing the weight 
on the truck 

Curves 8 M to 8 X are interesting in showing the variation in the rotative or tractive 
force of the engine at various speeds and different points of cut off These indicate that 
an eogine would pull more steadily at speeds between ten and twenty miles per hour than 
at either higher or lower speeds The rotative force is, of course, affected by changes in 
the cut off, but at high speeds the inertia of the reciprocating parts becomes the more 
important, and materially affects the steadiness of the engine, regardless of the amount of 
steam worked This is readily seen m any engine by an inspection of the diagram of a 
dynamometer car taken at high speed. 

Curves 9 M to q X give the Tatio of the rotative force to the weight on Tail— here 
called the co-efficient of slip The maxima of this curve follow quite closely the maxima 
of the curve of rotative force The maximum value for speeds shown occurs between 
130 0 and 140° 

The third part of this report is approached by your Committee with a full realization 
of the very complicated action of the forces and causes bringing about irregularities 
InJ the wear of tires, and what follows is the result of our study and observations on 
the Urge number of tires examined Local peculiarities of the tire, such as soft spots in 
it, as well as flat spots caused by slight sliding, affect the final contour of a worn tire, and 
it is only by taking the average wear at the same points on a large number of tires that 
the irregularities due to general conditions show themselves with the necessary clearness 
ow which to base a theory for their cause. 

In this discussion we will, therefore, refer principally to the diagram of the average 
wear of the tire of the fifty-three C , M and St. P ten-wheel engines shown on Plate 
LXll 

Fir«t, we will consider the wear of the front and back tires only as these wheels were 
overbalanced, the main wheels being underbalanced, and, on account of the effect of the 
angularity of the main rod subject to quite different conditions from the others Direct- 
ing our attention to th- wheels on the right side of the engine, an inspection of the Plate 
shows quite uniformly in both right forward and back tires, two locations of maximum 
wear one beginning at about ido° and attaining its maximum at 220“ or 230°, the other 
becoming pronounced at about io B or 20° and attaining its maximum at about 50°. It will 
also be noticed that both of these low spots are connected from 320° to 50° in the direction 
of total! -»n by a portion of the tire much more worn than that portion from 50° to 220. 
To undejstand the cause of this irregular wear, it is necessary to bear in mind that there 
are atleist two ways m wh»ch driving wheels are slipped first, when the slipping is 
slightly but hstinctly noticeanle, extending through but a small portion of a revolution , 
second, when he hold on the rail is entirely broken and the wheels slip through a number 
of revolutions, usually turning with considerable velocity 

The fust case of slipping through but a small part of a revolution occurs almost 
without < xception on heavy pulls at slow speed being often seen when an engine is 
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pulling hard on a hill with just enough sand being used to avoid serious slipping but not 
enough to present a slight slip at points where the rotative force is the greatest The 
beginning of «lip must occur under these conditions at or near a maximum of the 
co efficient of slip Referring to Plate LXVI, we find a maximum value of the co efficient 
of slip at 40° to 50° and 130° to 140® with engine just starting At 20 miles per hour, 
the maxima are at 40° and 130°, and at this speed the tendency to slip at ioo° is also 
almost as great as at the other points Plate LXII shows a small spot following ioo° orf 
the front right tire, but none is seen on the back. Curves 3 0 and 4 U on Plate LXVI I 
indicate the cause, as the pressure of these wheels upon the rail at loo® is almost at a 
minimum, and is much less than at 140° to l6o° It is also noticeable that the amount of 
wear following 160° is greater than that following 40° or 50° for the same reason This 
variation in pressure upon the rail increases rapidly with the speed, and Curves 3 and 
4, Plates LX VII and LXVII!,show very clearly that following 40° the pressure of the 
front and back wheels on the right side decreases very rapidly, while the reverse is the 
case following 160° 

The same conditions as to pressure on the rail occur for the left-hand forward and 
back wheels just 90° back of those on the right side, and irregularities of wear produced b> 
the drivers slipping through a number of revolutions at considerable velocity should occur 
on the left wheels at points 90° back of the corresponding points on the right wheels, 
90 0 back of 40° is 310°, and go 0 back of 220° to 230® is 130° and 140° Plate LXII shows 
the greatest depth of wear of tires of the left front and back wheels to be almost exactly 
at these points There is also a smaller spot worn at 40®, due to the slipping at slow 
speeds when the influence of the counterbalance is nil. 

The irregularities of wear of the main wheels follow the same law as those of the 
front and back wheels, but the conditions are considerably modified by the difference in 
pressures caused by the influence of the angularity of the main rod, and to a less degree 
from these wheels being under instead of over balanced 

The spots caused by the slight slipping at slow speeds at about 40° and 130® should 
be found m these wheels as in the front and back wheels unless the accompanying con- 
dition of necessary pressure is absent Curves 3 and 5 on Plates LWI to LXVHI show 
from 16 500 to 17,000 pounds at 40° on the right mam wheel and from 12 700 to 17 500 
pounds on the left wheel at the same point, indicating greater wear on the light 
than the left tire at this point, which the diagram, Plate LXII shows The wear 
at 130® is found in these wheels, but, owing principally to the influence of the 
angularity of the mam rod and partly to the wheels being underbalanced, the conditions 
of pressure following 1 30° on the right main wheel are very different from that of the 
right front and back wheels The diagrams show that the pressure on this wheel is 
always rapidly decreasing following 130° instead of increasing, and consequently the 
worn spot at this point, Plate LXII, extends hut a short distance m the direction of rota- 
tion Not so, however, with the left main tire Here the pressure is always increasing 
following this point, and Plate LXU shows the great elongation of this spot in the 
direction of rotation, extending it as far as 210°, while that on the right tire exteods only 
to 165®. 

Th're still remains to be explained why the heavy spot on the main tires should 
slight!) precede the point of the maximum co-efficient of slip at 130°, and why that on 
the left wheel still further precedes this point and in general is greater than on the right 
An inspection of Curves 2S to 2\ shows that the pressure of the right mam wheel on the 
ttJtl is alw a) s greater preceding than following the 130° j>oint Curves 9S to g\ also 
show that the co efficient of shp is high as early as no® after a speed of 10 miles per 
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hoar is attained, and increases but slightly to its maximum at about 130° Any slipping 
occurring between no® and 130° will, on account of the pressure, cause a serious spot at 
this point on the main wheels, which the diagram shows 

Plate LXII shows the worn spot under consideration on the left tire, not only 
elongated in the direction of rotation, which is explained by the difference in pressure in 
this direction but also in the opposite direction, extending beyond the 8o° point This is 
doubtless due to the slight slip caused by the main rod passing the forward centre and 
suddenly thrusting this wheel back an amount equal to the lost motion in the bearing 
shoe and wedge The same thing occurs, of course, on the right wheel, and the sharp 
but slight wear following the 350° point shows it quite clearly. On the left wheel, 
however, this wear is immediately followed by the more serious One due to the approach 
of the maximum point of co-efficient of slip from no 0 to 130°, and becoming merged into 
it both are increased 

On the bottom of Plate LXIV is shown the wear of the tires on St Paul engine 316, 
for which the calculations of the eight wheel engine were made This shows in a general 
way the same characteristics of the average wear for the fifty three ten wheelers but is 
undoubtedly affected to a considerable extent by unknowable local conditions Here the 
front wheels, of course, correspond most nearly to the main wheels on the ten wheeler, 
and here, as there, the left main tire shows the most serious irregularity of wear 

There is no doubt locomotive tires wear without slipping and there should be, and 
probably is, a portion of the irregular w ear due to the pulverising or crushing action being 
greater under heavy than light loads The experiment made by removing all the over- 
balance in the counterbalance of C B & N engine 150, when the irregularities of 
wear in the main wheel were almost exactly duplicated in location, and to a remarkable 
degree in magnitude together with similar experiments attended by the same general 
results, and the fact that switch engine tires wear more evenly than even slow road 
engines, lead us to believe that their irregularities of wear are almost wholly caused by 
abrasion from slipping, and that the pulverizing of the steel from pressure alone is but 
of very minor importance 

In conclusion, your Committee are of the opinion it is absolutely impossible to 
entirely avoid the irregular wear of locomotive tires in ordinary road service, and which 
is aggravated by sandy track, since these irregularities are due very largely to inequalities 
in the pressure of the driving wheels on the rail and the rotative force at different parts 
of each revolution, which are unavoidable in our present locomotive construction, and 
probably not entirely avoidable in any steam locomotive with reciprocating parts We 
also believe, however, that these irregularities of wear can be considerably reduced by 
t be careful design and operation of our present type 0/ engine, and would to this end 
recommend the observance of the following 

1st Driving wheels should have ample weight for adhesion 

2nd Main rods should be as long as is consistent m order to decrease the effect of 
angularity 

3rd The weight of the reciprocating parts, and consequently the overbalance in the 
driving wheels, should be as light as possible 

4th As small a proportion of the reciprocating parts should be balanced as is con- 
sistent with smooth working machinery and good ndfng conditions 
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5th. The driving boxes, shoes and wedges should be well maintained and kept 
properly adjusted. 

6th. Have a careful and competent engineer in charge who will avoid slipping the 
drivers 


\V. H. LEWIS, 

E. M. HERR, 

J. H. MCCONNELL, 
Committee. 





282_ 


Selected Papers, 1894. 

The Wear of Driving-wheels. 


APPENDIX “A" 

Location and Depth of Flat Spots in Driving-Wheel Tires. C, B & N R. /?. 
(Zero is located on the tire at its point of contact with the rail when the “ right crank” is on the “ forward 
center.' 1 ) 
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Discussion on Wear of Driving- Wheel Tires. 

Mr. J. H. McConnell — I n order to determine what effect high speed, increased 
weight and increased boiler pressure had on the wear of the tire, I took the records of 
some of our locomotives for the past twenty years, starting in with five 16 inch cylinder, 
fip-meh driving wheel, carrying 140 pounds pressure and making a time-card speed of 32 
miles an hour After those engines were worn out they were rebuilt with a vj inch cylin- 
der, carried 150 pounds of steam and their speed was increased to 25 miles an hour We 
afterwards built some i8»incH cylinders, and the speed was increased to 33 miles an hour 
and our steam pressure to t6o pounds We have some engines now with 180 pounds, 
and one tram with a time card speed of 41 miles an hour The sG inch cylinder with 140 
pounds pressure had about 38,000 pounds weight on the driving wheels and the average 
wear on the tires of those engines was 14,722 miles to When the engines were re- 
built, the steam pressure increased to 150 pounds and the speed to 25 miles an hour, the 
tire wear decreased to r i.og? to With the 18 inch cylinders, weighing about iod 000 
pounds with 73000 pounds weight on the driving- wheels an f r6o pounds of steam, we 
got 10,320 miles to the -f u With those same engines, when we increased the speed to 33 
miles an hour and 180 pounds of steam, we got 8 938 miles to the -j\. With the engines 
on our fast mail, where the time is scheduled at 41 miles an hour, these engines weighing 
171 000 pounds and having 69 000 pounds weight on the driving wheels with 180 pounds 
of steam, the average mileage of the tire was 6,717 miles to the T ^- That shows the 
effect of high speed, high steair pressure, and increased weight on the driving wheels. 

Mr J O Pattee—I would like to ask Mr McConnell if the tire was of the same 
manufacture — the same grade of tire ? 

Mr J H McConnell — N o, Sir they were a variety of tires On the j 6 inch cylin- 
der 22 miles ao hour, one engine had Worcester tire, another had Nashua Iron Com- 
pany’s steel tire, the other had Krupp tire, and the fifth one had Butcher tire On the 
*7 inch cylinders there were Union, steel tire, Krupp tire and Midvale tire. The average 
of the first five engines was 14 ooo miles to the -fo the second five, U.ooa miles to the 

The first engine— Engine 73 — the light engine with Butcher tire, averaged 15000 
miles to the The second engine with the Nashua Iron Company's steel tire, averaged 
14 955 miles to the ^ The tb rd one had the Nashua Company s steel tire and averaged 
12 356 The Midvale tire averaged 13 341 The Butcher tire averaged 18,851 mile* 

Mr PATTEE — When you changed the condition of the engine did you change the 
tire ? 

Mr McConnell — W e followed tht* tire as it was worn out, and we used the same 
sue driving wheel all the way through The diameter of the driving wheel was the same 

Mr GEORCE GlBDS— -I would like to ask if the Comm ttee have been able to give us 
any figures from replies to circulars, or otherwise, of the probable effect of increased 
weight on our driving wheels 1 hat is one of the most important points of the subject 
as I understand it We have beea raising the weight on the drivers of the eight-jvheel 
engine from 32 000 up to 43,000 per pair, and the effect of the increased weight on the 
rail »s quite an important point 

Mr Edwin If Herr — 1 would say in answer to Mr. Gibbs’ question that the Com 
jmttec have no further data except that just read by Mr McConnell, and which ts mclud 
ed m the Committee's report That bears directly upon the question Mr Gibbs has 
raised, and shows that the wear is very much greater as the weight is increased But it 
also shows that even on engines having J pss weight than some others, where the speed is 
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higher the wear is increased, that is those having the highest speed, even with the loner 
wheel weight, show a greater tire wear than those with the heavier wheels and the slower 
speeds 

Mr D L. BARNES — -There is a point in these diagrams that bears directly on that 
If you will notice on the diagrams on the wall, there is a point in the revolution of the 
dri\er where there is double the weight and a very high speed. Now, if these conditions 
are togive a maximum wearwe ought to find it on the tire wear diagram We turn to 
the tire-wear diagram on the other wall, and at go degrees, which is the point of the 
greatest weight, we find the minimum wear Now, I do not understand that this Com- 
mittee has established any relation whatsoever between the balancing of the locomotive 
and the wear of the tire 1 have examined a great many diagrams, and have been sur- 
prised to find that some engines wear their tires almost uniformly, while others m the 
same class and the same service do not wear uniformly I am led, therefore, to allot 
the cause of rail wear — the irregularity of it — to the engineer who handles the engine 
It is it terestmg to see that Mr Herr, in his very complete and valuable calculations 
about this matter has found no reason for "imperceptible slip ' Some tests have re 
cently been made near Pittsburgh on a railroad which showed over long distances that 
the revolutions of the drivers multiplied by the circumference of the drivers amounted 
to almost exactly the length of the track In regard to Mr McConnell s data we have 
to remember that there are a great many and vary mg conditions He has not changed 
the one condition and made a set of tests, but he has changed a great many conditions 

Mr Herr — I n regard to the point raised by Mr Barnes, I wish to say that in reading 
the report as I have, by abstract, there are a good many points that are not clearly 
brought out Perhaps 1 should explain that Mr Barnes is entirely correct, and that the 
Committee show in their report if it is read completely that the wear is not due princi- 
pally to the increase in pressure due to the overbalancing but it is due most particularly 
to the slipping of the engine, and most largely to the slipping that occurs when the 
engine is just starting, and although the sixth point — having a careful engineer at the 
throttle — is put last in the Committee's report, it seems to me at least that it is one 
of the most important points to be observed in reducing the irregular wear of tires It 
will be seen that the slip that occurs at speed, from this diagram, when the centrifugal 
force of the counterbalance comes into action and only then, does cause an increase in 
wear as represented in th s part of the diagram It is more noticeable here, these spots 
are elongated out where the centrifugal force of the counterbalance comes into effect 
most severely in this portion of the diagram here But the principal cause of spot- 
ting is not the overbalancing, but it is the slight slip that occurs at starting and at other 
times This portion I failed to say anything about in reading the report, although it is 
very interesting, and I am glad that Mr Barnes called my attention to it It is difTcult 
for you to see it, but when it is printed you can look at it at your leisure This is a 
diagram of four turnings of the tires of Engine 150 on the Chicago Burlington and 
Northern road taken by Mr Lewis The first turning was taken with the full amount 
of the counterbalance, just as the engine was balanced by the makers, the full 
amodnt of the reciprocating parts being balanced in the wheels He then removed 
all th s excess balance, and balanced the wheels only by the revolving parts and the 
next line shows the result, shows the wear after the entire amount of the overbalance bad 
been removed and shows the spot noticeable in the main wheels, coming in almost 
identically the same positions as they came with the excess counterbalance In the 
forward and back wheels it is not so noticeable and should not be because the counter- 
balance has more effect on t**e front and back wheels, as I explained, than it has on tbe 
others But the point raised is entirely a correct one, and the Committee's report wul 
bear that out 
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VARIATION IN LOAD ON LOCOMOTIVE DRIVING-WHEELS WHEN 
RUNNING UNDER STEAM 


In the preceding paper two considerations which affect the variation m load are 
neglected— 

(1) The fact that the force m the connecting rod acts, m outside cylinder engines, 
in a plane outside the wheels therefore with a certain leverage, so that the vertical force 
acting in the plane of the wheel is greater than that acting in the plane of the cylinder 
This does not affect the total load on a pair of wheels, as whatever this leverage adds to 
the wheel on one side it takes off from that on the other it, therefore, does not materially 
affect the question of slip, but it increases the maximum pressure of the wheel on the 
rail, and the load on girders, particularly when these are placed immediately under the 
rails 


{2) The fact that the same vertical force which adds to the weight on the wheel at the 
crank pm is acting upwards on the guides and lifting the front end of the frame, there- 
by decreasing the load not only on the leading bogie but on all the other wheels except 
perhaps the trailing wheels The exact ratio in which this decrease takes place in the 
different wheels is somewhat difficult to determine, but it is reasonable to assume that it 
is proportional to the distance of each wheel from the trailing wheel multiplied by the 
elasticity of its spring It is also reasonable to assume that the elasticity of each spring 
is proportional to the load on it, that is, that a spring which carries 5 tons would 
deflect the same under 5 tons as one carrying 3 tons would deflect under 3 tons or in the 
ratio of 3 to 5 for equal loads It has been assumed in the previous paper that all that is 
added to the load through the crank pm is taken off the bogie only The types of engine 
dealt with have longer connecting rods in proportion to the stroke than the majority of 
engines in India they also have horizontal cylinders In the passenger engines the con- 
necting rods are over 7 times the radius of the crank and in the six coupled engines over 9 
times so that the greatest inclination of the connecting rod is only about 1 in 7 and I in 9 
respectively, while in the State Railway ' L class the rod is only about 6J times the 
radius ol crank with a cylinder inclined 1 in 8, so that the greatest inclination of the rod is 
about 1 in hence the variation of pressure due to this cause is about 2i times as great 
as in the six doupled American engine In the metre gauge ‘F ' class the rod is about 6 
times the radius of the crank the cylinder also being inclined 1 in 8 and this together 
w ith its comparatively short wheel base makes the variation even greater in proportion 
than in the broad gauge “ L class 

If we take the 'L class engine and assume the force on one piston to be 20 tons, 
which corresponds to a cylinder pressure of si ghtly under 140 lbs per square inch, the 
downward force on the crank pm will reach a maximum of 5 75 tons which will be in- 
creased by the leverage by about 15 per cent making about 6 61 tons in the plane of the 
wh^cl There will be an upward force of 2 5 tons at tl e cylinder and 3 25 tons at the 
guides, making as before a total of 5 75 tons mtbe plane of the cylinder, increased to 6 6t 
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tons in the plane of the wheels, which is distributed over the springs approximately as 
follows — 


Taken off bogie • . • • . , . . 3 03 

„ front coupled wheels . . . , . .227 

„ driving wheel . 1 31 

Total . 661 


The net result is that 6 61 — I 31 =5 3 tons are added to the weight on one driving 
wheel , when the increase on the right side is a maximum, there is practically no altera 
lion on the left side due to the obliquity of the left rod, but there will be a lift of about 
o 86 tons due to the leverage on the crank pin and an increase in load of o 2 tons on the 
spring due to the leverage on the frame, making a net lift of 0 66 ton on the left wheel 
The actual pressure of each driving wheel on the rail when the engine is wo k ng in full 
steam at stow speed will, therefore, vary from 5 3 tons above to o 66 ton below the normal 
weight. If we take the normal load on the wheel to be 6| tons, which is about that in 
the heaviest “ L" engine, this represents an increase of over 80 per cent, while if we 
take the normal load at 7! tons, the maximum permissible, the increase is over 70 per cent. 

If the cylinder were horizontal, instead of inclined, the maximum downward pressure 
on the crank pin, and upward pressure on the guides would be 3 125 tons, which would 
be increased by the leverage to 3 59 tons in the plane of the wheels 

The corresponding lift would be— 


Taken off bogie . . , • 

„ off front coupled wheel • 

„ off driving wheel « • 


1 63 tons 
*•25 
0 7 * »» 


The net result being 2 88 tons added, or little more than half the increase produced 
by the inclined cylinder. 


In the case of the metre gauge " F ' class, if we take the force on one piston as 12 
tons, corresponding to slightly under 140 lbs per square inch, the downward force on the 
crank pin will reach a maximum of 3 54 tons, and as the overhang is far greater in pro* 
portion to the gauge than in the ca«e of the “ L " class, the leverage adds about 30 per 
cent , making 4 6 tons in the plane of the wheel, the upward forces acting m the plane 
of the wheels are 1 95 at the cylinder and 265 at the guides, which reduce the loads on 
the springs by— 


on the leading wheel . . . . ■ . .32 tons, 

„ driving wheel . . . . • , . 1 4 „ 

making a net increase on the driving wheel of 3 2 tons, the net lift due to the leverage 
on tl e wheel on the other side being o 96 tons The total pressure of each driving wheel 
on the rail, wlcn the engine is working in full steam at slow speed varies from 3 2 tons 
above to o <,6 tons below the normal of 39 tons the increase being over 82 percent 
If the driving wheel earned the maximum permissible of 4 tons, the increase wonld be 80 
per cent 

If the cjlinders were horizontal instead of inclined, the maximum pressure down- 
wards on the crank pin, and upwards on the guides would be 2 04 toes, increased Ly the 
leverage 10265 tons in the plane of the wheels, the corresponding lift on the springs 
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would be — 

on the leading wheel 
, driving wheel 

the net result being I 82 tons added, or not much more than half that produced by th» 
inclined cylinder, if the connecting rod were a little longer, the amount would be reduced 
to half 

If the cylinders were inside instead of outside, the leverage would reduce instead of 
increasing the variation in pressure, as this would be divided between the two driving 
wheels 

It must be remembered that though the amount added by the downward pressure on 
the crank pm can be accurately calculated, that tal en off by the upward pressure on 
the guides and the inclined cylinder raising the frame slightly on the springs can only 
be given approximately* it is clear that it cannot take any of the weight off the springs 
unless it actually lifts the frame, and the maximum upward force usually acts for only 
a comparatively small period of each revolution, so that it is probable it has not time to 
complete the lift, and the frame probably oscillates only slightly up and down from the 
position corresponding to the average lifting force exerted during a whole revolution, so 
that the lift on the springs of the driving wheels will always be less than given in the 
above figures, and consequently the increase in their pressure on the rails will be more 

If the experiment were tried on an engine not in steam, which could be done by 
taking down the connecting rod, blocking up the p ston in the proper position, and replac 
ing the connecting rod by a jack exerting the proper pressure on the cross head and 
crank pin, the increase of pressure on the driving wheels could be measured, but the 
result would not be of much value as the conditions do not accurately represent those in 
ordinary running 

September /Spy 


1 82 tons, 
083 , 


F W D 
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EXPRESS LOCOMOTIVES 


Extract from the report by John H F A spinal!, Chief Mechanical Engwee-, L and Y. 
Railway , to the International Railway Congress, London , tSpj 


The report is divided into the following heads — 

(l) Tjpe of engine most suitable for high speeds (2) The use of high pressure and 
application of the compound principle (3) Imp ovements in distribution and balanced 
slide valves (4) Engine building regarded from the point of view of diminishing the 
strains on the permanent way (5) The effect from this latter point of view of the 
compound principle (6) Description of individual engines 

(/) Type of engine most suitable for high speeds — When originally asked to 
write a paper for the International Congress of i8g 3 , the author was requested to take 
up the subject No VI, on Express Locomotives," the chief headings of which are given 
above It has unfortunately, however, been quite impossible owing to the very limited 
time g ven to follow out this programme in its entirety, and practically, the following data 
represent the result of the replies which the author has been able to obtain from 
Engineers on the Continent, in Great Britain, the United States, and the Colonies, which 
deal almost entirely with the leading dimensions of the engines wh ch they use for 
express traffic, and do not go beyond the mere facts as to the construction of such 
engines as they use to-day The paper will not therefore deal with the subjects men* 
tioned in the original programme except where information has been given which can 
be included within it The author considers that by presenting the diigrams and di 
mensions of the locomotives in use on the many railways which are mentioned m the 
papers, he at once gives in a practical form the op uions of the leading Engineers as to 
the best practice, and the type of engine most suitable for high speeds which depends 
almost entirely upon the nature of the road over which it has to perform its duty. If 
the road is of an easy and level nature, and the loads of the trams to be hauled com 
paratively 1 ght, engines with single driving wheels are found to be roost successful 
owing to the fact that the adhesive power is not so important a factor, and the absence 
of coupling rods enables the engi le to run with greater freedom 

On the other hand, when the road is heavy and of a sinuous nature, engines with 
coupled wheels having plenty of adhesion and tractive force, are found to give the best 
results 

The most important part of a high speefl locomotive is its boiler capacity, for as 
the speed increases so will the demand for steam the distance travelled in a given time 
being greater, and the train resistance augmented, consequently larger cylinders are 
required, and, therefore, steam must be more rapidly provided 

The engine which finds most favour in Great Britain and America is the four wheels 
coupled tyre, the leading end being earned on a four wheel bogie The bog i« rot 
only enables the engine to pass round curves easily, but also, owing to the longer wheel 
base, distributes sufficient weight at the greatest distance from the driving wheel This 
tends to solidify the road and it is then in the best position to support the heavier weight 
earned bv the driving acd trailing wheels In this type the first thing to he considered 
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would be— 

on the leading wheel . ... . . I 82 tons, 

„ driving wheel . , , . . . o 83 , 

the net result being 1 82 tons added, or not much more than hall that produced by th“ 
inclined cylinder, if the connecting rod were a little longer, the amount would be reduced 
to half. 

If the cylinders were inside instead of outside, the leverage would reduce, instead of 
increasing, the variation in pressure as this would be divided between the two driving 
wheels 

It must be remembered that though the amount added by the downward pressure 00 
the crank pin can be accurately calculated, that taken off by the upward pressure on 
the guides and the inclined cylinder raising the frame slightly on the springs can only 
be given approximately! it is clear that it cannot take any of the weight off the springs 
unless it actually lifts the frame, and the maximum upward force usually acts for only 
a comparatively small period of each revolution, so that it is probable it has not time to 
complete the lift, and the frame probably oscillates only slightly up and down from the 
position corresponding to the average lifting force exerted during a whole revolution, so 
that the lift on the springs of the driving wheels will always be less than given in the 
above figures, and consequently the increase m their pressure on the rails will be more 

If the experiment were tried on an engine not in steam, which could be done by 
taking down the connecting rod, blocking up the piston in the proper position, and replac- 
ing the connecting rod by a jack exerting the proper pressure on the cross head and 
crank pin, the increase of pressure on the driving wheels could be measured, but the 
result would not be of much value as the conditions do not accurately represent those m 
ordinary running 

September i 8 pg 


F IV -D 
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EXPRESS LOCOMOTIVES 


Extract from the report by John H F A spin all. Chief Mechanical Engmee L and Y, 
Railway, to the International Railway Congress, London, 1895 


The report is divided into the following heads — 

(l) Type of engine most suitable for high speeds (2) The use of high pressure and 
application of the compound principle (3) Imp-ovements in distribution and balanced 
slide-valves (4) Engine building regarded from the point of view of diminishing the 
strains on the permanent way (5) The effect from this latter point of view of the 
compound principle (6) Description of individual engines. 

(/) Type of engine most suitable for high speeds — When originally asked to 
write a paper for the International Congress of 189^, the author was requested to take 
up the subject No VI, on * Express Locomotives/ the chief headings of which are given 
above It has unfortunately, however, been quite impossible owing to the very limited 
time g ven to follow out this programme in its entirety, and practically, the following data 
represent the result of the replies which the author has been able to obtain from 
Engineers on the Continent, in Great Britain, the United States, and the Colonies, which 
deal almost entirely with the leading dimensions of the engines which they use for 
express traffic, and do not go beyond the mere facts as to the construction of such 
engines as they use to-day The paper will not therefore deal with the subjects men- 
tioned in the original programme except where information has been given which can 
be included within it The author considers that by presenting the diagrams and di- 
mensions of the locomotives in use on the many railways which are mentioned in the 
papers, he at once gives in a practical form the opinions of the leading Engineers as to 
the best practice, and the type of engine most suitable for high speeds which depends 
almost entirely upon the nature of the road over which it has to perform its duty. If 
the road is of an easy and level nature, and the loads of the trains to be hauled com 
paratively light, engines with single driving wheels are found to be roost successful, 
owing to the fact that the adhesive power is not so important a factor, and the absence 
of coupling rods enables the engine to run with greater freedom 

On the other hand, when the road is heavy and of a sinuous nature, engines with 
coupled wheels having plenty of adhesion and tractive force, are found to give the best 
results 

The most important part of a high spec! locomotive is its boiler capacity, for as 

the speed increases, so will the demand for steam, the distance travelled in a given time 
being greater, and the train resistance augmented, consequently larger cylinders are 
required, and, therefore, steam must be more rapidly provided 

The engine which finds most favour in Great Britain and America is the four wheels 
coupled tyre, the leading end being earned on a four wheel bogie The bogie not 
only enables the engine to pass round curves easily, but also, owing to the longer wheel 
base, distributes sufficient weight at the greatest distance from the driving wheel. This 
tends to solidify the road and it is then in the best position to support the heavier weight 
earned bv the driving and trailing wheels. In this type the first thing to be considered 
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'® d vi “' b "' ' vbl ' h <“ « *«l « possible, tor if tf.,5 « too loo, 

“ ad “ te f* 3 ' a ™' H>«»>gb broken couplmg rods, caused by the severe stra.ns to which 
they are subjected. 

The maxraiom capaeityof the locomotive boiler is nearly reached In A«na and on 
the Continent, engines with much larger boilers can be constructed than ,n England 
“ tt ' l?' 1 *” 1 ™ ,(s ° ! th ' bridges and platforms ,n the respective count™,’ 
The rigid wheel base practrcally determine, tbe -ire ot the fire boa, because long, tod, 
nally it has to be placed betu.en tbe sales, and transversely betneen the mam frames 
the latter being placed at present as far apart as the wheels will permit 

In Affirm fire bore, have been made much larger by p lac,„ g ttem aW . 
trames and pitching the boilers very high, a practice which m this coon try cannot be 

accomplished on account of our bridge, Th» method has the additional advantage of 

enabling the wheel base to be shortened The question as to what may ,n (nturfbe 

done m the way of on increase of speed on railways is one which has received a great 

deal ol attention from many rail vay authorities, and thongh, perhaps, the fastest rnn- 
mng that n c have heard of as yet has been made upon the New York Centra! Radroad !o 
America, yet it ,s a question « hether such high rates of speed can be maintained upon 

the more crowded railway, of England, upon which the average speeds are already very 

much faster than are found on the Continental Railways On th„ subject of the mcrease 
m speed and the difficulties connected therewith, three papers appeared in the 
March number of the • Scribners Magarme" in ,892. by well known American 
authorities, in one of which Mr. M N. Forney pointed out that fast running is largely a 
question of steam production, and that the limits placed on the weight und irmenrion, 
ol a locomotive were difficult to get over , while tbe generally accepted rule, of resistance 
to trams on a level track were such as lo put almost insuperable difficulties in the wav ot 
any great increase of speed 3 

Mr Theo N Ely, of the Penns) Ivan, a Radroad, followed with a short paper in wh,ch 
he also pointed out that the « measure of the speed and capacity of a iocomotire rest, 

,n the fire bos," and theo went on to say with regard to the possibility of .(taming an 
average speed of loo mile, an hour, that first of all we must know how soon 
after receiving warning ol danger, a. tram running a mile a 36 aeconds ran be stopped 
It is estimated under the most favourable eondit.ons that this tram mentioned above could 

not be brought to a stop in less than r, S oo it , but allowing for the worst conditions, 
would it be too much to ask that the eng, woman receive, h,s warning at least three 
quarters of a mile before he must halt 1 It ,s fa.r, therefore, we think, to rest tbe burden 
upon the transportation shoulders and predict that with it, and ,t alone lies the practical 
limit of the speed of radway trains drawn bysteam lo-omotives. Mr. Fly has ondoubtedlv 

hit upon the moat serious difficulty when be thus points out that a very clear track is 
needed for such great mcrease of speed but Mr H Walter Webb in the third paper 
follows on and tell, ns, that having acquired a clear track fora certain tram, they aclualfo 
rantrom New York to East Buffalo, a distance ol 4363 miles in 4395 minutes nnd 
dealing only with the higher speed, attained, he states that ,5, notes were run at a rate 
varying Iron, sixty five to seventy miles per hour , and thirty seven miles were run at a 
rate varying from seventy to seventy eight miles per hour 

It war for this road that the celebrated No 599 engine, designed by Mr Wiliam 
Buchanan war built, and speeds much in eacess of the maximum named have been 
actually attained in practice with this engine. The “Engineer," tondon, for March Mb, 

1S90, records a speed of 50 miles p-r hour, which was attained on the level with a 
compound engine bmlt by the North Eastern Railway Company, hauling a train of 
eighteen carriages, the gross weight of which was 310 tons Another Ameuean writer, 
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however, Mr David L Barnes in the June number of the Engineering Magazine, 1*94 
speaking of very fast running says that “ High maximum speed is spectacular, but no 
practical, while a high average speed is a real necessity, and can be obtained.” He 
states in a similar manner to the authors previously mentioned the absolute necess ty 
for larger boiler capacity than we at present posse s and further, that “High average 
speed on heavy grades is impossible within the limits of steam locomotive construction, ** 
by the fact that a grade of 1 per cent demands about 1 500 additional horse power 
at 100 miles per hour, and 900 at 60 miles an hour This shows how a light grade mar 
increase considerably the demand on the locomotive boiler at high speed 11 , Du 
Bousquet the President of the French Society of Civil Engineers, pointed at an 
March 1894, that speeds of 75 miles per hour are attained daily on down grades hj 
express trains in their ordinary running, thus showing that high speeds are not dang^rotif* 
The reason why such speeds are not maintained on the level is, he states, becaus** f] •- 
engines are not sufficiently powerful ‘The draw bar pill which would give a ty <4 
of 75 mi'es per hour on a down grade of 1 in 200, would only give a ep *4 
57I miles per hour on the level and 31$ miles per hour on an up grade of t tv ^ 
To increase the average speed by a small amount the power of the engine wvt>» W 
greater in proportion thus if 322 horse power is sufficient to liaul a triin at 11 
per hour up an incline of 1 in 200, 2960 horsepower will be required to firtw 
same tram up the grade at a speed of 125 miles per hour In dealing yrjll/ 1 p 
speeds the weight of the engine per horsepower generated is of import A t\ AAt 

is always a limit of speed beyond which the engine cannot draw Itself, |e( /,]/#» j 4/ , 
as well M present, French express locomotives weigh about 158 lbs, prj fajy A ^ 
horsepower when exerting their maximum effort By an application of tfitt* f/ssx 
we find that to draw a tram of 100 tons at a speed of 75 miles per lio if 4 

of 1 in 200 an engine would have to weigh 130 tons and generate 1, 810 lirrn y/V*r, Jf 
the speed was increased to 87 miles per hour on a similar incline tin rnyUii wov-4 I * 
to weigh 468 tons and generate 6,532 horse power ' 

This consideration of high speeds reminds the author that Mr I), f Vmsi/a 
paper alread) referred to, showed the engine and tram resistance to \>< hi ) 1/ fay t 
generally supposed The formula of Mr D K Clark for englnr, ten W, m V/ j 
sistance, also train resistance only, as well as M Du Bousquel’s fpurr* y,f \>\ yi At / 
from actual experiments by the aid of a dynamometer fixed on the coiij ling ty A 
and train, agree very closely, whereas that of Mr Barnes Is con«l l< r*l Jy ' ^ 

total resistance In each case the resistance due to grades has l ecu 


If Mr D K Clark’s formula +8 for engine tender and train mV • 
tothe American “Empire State Express"at 100 miles per hour, the total frr * 
665x2831005 = l8,8oo lbs but as the tractive power of th — 
*3 399 lbs , and as it probably does not develop more than 1,200 to y 
its maximum effort, it points to the fact that Clark's and Du • 

high, hut at the same time the authorised opinion that those // f 
The difficulty of making up any time lost by a trim which is book r 4 4 t A 
is aery great indeed, to take an extreme case, if the average *p 
and this be increased to 70 one minute will be made up in every y, 
example, if a tram running at 65 miles per hour has lost a tnln 4 t 
miles at 70 miles per hour in order to make up that minute, »1 ,4/ 
a great length of line mnst be run over in order to make up *»• ^ 
time as one minute 




/ 


Having thus far considered the Jim tations fixed by speed #«✓ 
these difficulties have been surmounted, the most senovt t f 
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account of the existing construction and dimens>ons of stations, bridges and tunnels 
Even at the present moment these «tructures on English railways would not enable some 
of the American or Continental engines to pass A diagram of the outline of English 
rolling stock and minimum structure in tunnels placed upon those of American and Con- 
tinental rolling stock shows this at a glance, it will be observed that both the American 
and Continental rolling stock would not pass thigugh 

(2) The use of high pressure and application of the compound principle — The 
compound principle as applied to the locomotive may now be taken as having passed the 
experimental stage, consequently the author will not presume to lay before the members 
of this Congress its primary objects which are now so well known Its application has 
received much attention in this country and even more so abroad. The systems now 
generally adopted are known by their exponents, vis , Mallet, Worsdell and Von Borries 
Webb and Vauclarn, each having two, three and four cylinders respectively, the latter being 
mostly used in the United States, and a description of each will be found in the statement 
relating to the various railway companies See Plates Nos LXIX to LXXIV. 

A system known as the Lindner has been applied on the Continent, but the author 
has not received any particulars of engines of this description 

The information which has hitherto been published in England with regard to com- 
pound engines is not of an extensive character, but one of the most complete sets of 
figures which has as jet come under the notice of the author is that which Mr Wilson 
Worsdell, the Locomotive Superintendent of the North-Lastern Railway, has been good 
enough to supply with regard to the working of compounds made to the design of his 
brother, Mr T W Worsdell of that Railway, at a period when he was the Locomotive 
Superintendent This voluminous contribution embodies in all about seventeen different 
statements, and as it would he impossible to publish these figures in their entirety owing 
to their being so extensive, the author has therefore extracted a condensed statement 
which shows that 447 non-compound engines ran 14,807,261 miles with a coal consumption 
of 4,829 ojo cut , giving an average of 36 52 lbs per mile , and that 395 compound en- 
gines ran 13 799,482 miles with a coal consumption of 4,122,239 cwt, giving an average 
of 33*45 lbs per mile, or a saving of 8 40 per cent 

While discussing the subject of coal consumption, it is natural to revert to an in- 
vestigation of grate areas and by consulting the different diagrams see Plates LX IK to 
LXXIV, it will be found that this detail vanes from 14 25 to >506 square feet in the four* 
wheels coupled engines , 16 6 to 27 square f^,et m the six wheels coupled engines, 17 75 to 
20 8 in the single wheel engines , and 19 6 to 76 square feet in the compounds, omitting in 
the latter case the small engine No 65 of the Norwegian State Railway which has only 13 98 
square feet It will be noticed that in each case the rarge is wide, and the author concludes 
that this is in a great measure due to the variation of quality in the class of coat which can 
be used in the various districts in which thogmgines run Mr Webb, the Chief Mechanical 
Engineer of the London and North-Western Railway, has given the author particulars ot 
one week's running between London and Carlisle by the 7ft compound express passenger 
engine "Greater Britain,” No 54, from the 17th April to the 22nd April 1893, during 
which period the mileage run was 3 588, in 76 hours and 7 minutes, actual running time, 
and in 82 hours and 12 minutes including stops, with a total coal « onsumption excluding 
lighting up of 47 tons 17 cwt , giving an average of 29 87 lbs per mile On the Irish rail- 
ways compounds have been experimented with by the Great Southern and Western Railway 
* Company, also by the Belfast and Northern Counties Railway Company, and on the latter 
S radwaj several compounds have been at work for some time with very favourable results 
Th\passenger engine is represented by No 56 The consumption of fuel of South Wales 
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coal n reported to show an advantage in favour of compounds varjmg from u i-j per cent 
to 17 74 per cent 

With regard to American practice in compounds, Mr D L Barnes reports that the 
compound principle has been applied to some express engines with satisfactory results, as 
far as hauling of trams and economy is concerned These are running on the Pennsjfva 
pia Philadelphia ana Reading Central Railroad of New Jersey, and the Atlantic City Rail 
roads, also some built at the Baldwin Locomotive Works that have made some very fast 
time with comparatively heavy trams The author has shown on the different diagrams, 
see Plates LX1\ to LXXIV, the mam details of the compound engines used by the 
Philadelphia and Reading No 57, the Baltimore and Ohio, No 59 and the Central 
Railway of New Jersey, No 60, and also the express Columbia, No 5 8 made at the 
Baldwin Locomotive Works It will be noticed that of these four engines the weights are 
very much in excess of any of the weights of engines other than tank, on any of the 
English railways, although the Eastern Railway Company of France have engm-s No 2 9 
•which approximate to these figures 

After such examples it may now be considered convenient to refer briefly to the use 
Of the increased pressure in compounds To obtain the best possible results from a 
compound engine, it has been found by experience that the high pressure cylinder should 
be made at least x inch larger in diameter than one of the cylinders of a simple engine 
having the same power At the same time the boiler pressure must be increased from 
30 lbs to 30 lbs per square inch, and Mr Worsdell m his latest compound engine No 55, 
has gone still further, and introduced 40 lbs per square inch more than the simple engine 
No 9 working in the same link The total pressure of the compound is 200 lbs per 
square inch, which is the maximum in this country, the Irish compounds mentioned be(ore 
only being 170 lbs per square inch, also exceeding the American compounds which are 
180 lbs per square inch, and following very closely upon the French practice of which 
the highest boiler pressure recorded is that shown by the Paris Lyon* and Mediterranean 
Company, 312 9 lbs per square inch the Northern and Southern Railways of Ftartce 
having 198 6 lbs per square inch 

From the foregoing statements it appears that a large and varying amount of fuel 
economy has been attained by the compound system, and the question now arises, will 
it cover a reasonable interest on the extra first cost and repairs ? The simple engine is 
the product of years of accumulated experience and therefore has this great advantage 
over the compound, but it is well known that the heavy repairs are carried out m the fire- 
box and bo Ier, the mechanism of the engine requiring the least attention In compound 
mg, higher pressures are required therefore* more frequent boiler repairs will be the 
outcome, but with regard to the other parts of the engine they should not be excessive, 
except when by the application of three or more cylinders, the expenditure may be ex- 
pected to be greater Undoubtedly the strongest argument in favour of compounding, 
points to its almost exclusive use in those countries where fuel js much more expensive 
than in England On the continent and in America it appears to be gaming favour, if 
numbers are an indication, and the success of the Worsdell Von Domes engines on the 
North Eastern Railway, and the continued and extended use of the Webb system on the 
London and North-Western Railway, are strong points in favour of the system 

(3) Improvements tn distribution and balanced slide valves — Balanced slide valves 
have not been used to any great extent in England, but numerous experiments have been 
tried at various times, which have tended to show that the difficulties of repair were such 
as to retard their introduction A paper bj Mr J C Park on- balanced valves was print- 
ed m the proceedings of th- Institution of Civil Engineers, Volume XCViff page 369, 
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m which he gives diagrams of many designs that were tried on the North London 
Railway On the other hand, the author wrote a paper which was also printed in the 
transactions of the above Institution Volume XCV, page 167, in which he gives results of 
some experiments with a valve dynamometer, which in his opinion at that time tended to 
show that, as the co-efficient of friction was only 068 the gam to be anticipated by using 
a balanced valve was so slight that it would not be worth while departing from the simple 
form of D valve The experiments recorded m the author s paper were all made with 
valves resting against a vertical face Since the time when that paper was written he 
has had r eason to believe that the same view cannot be held with regard to valves resting 
on a homontal face where the wear and tear seem to be greater, possibly on account of the 
fact that the lubricant is more readily swept away by any water that may get into the cylin- 
ders The use of valves in the horizontal position is almost universal m the United States, 
where cast-iron valves are the rule and they are very frequently of the " Richardson ’ 
semi balanced type Mr W, Worsdell, of the North Eastern Railway Company, has 
supplied particulars of a piston, valve used on that Railway which is responsible for 
saving 50 per cent wear and tear in the slide valves and motion, as compared with ordi- 
nary slide valves working at the same pressure, and performing the same duty It is 
used in express engines at 175 lbs per square inch Mr. Johnson, of the Midland Rail- 
way, has tried piston valves for some years, and recently he has fitted five express engines 
which are reported to have used 6 8 lbs of fuel per mile less than engines with ordinary 
valves in the same link On the London and North Western Railway the matter has also 
received attention On the Lancashire and Yorkshire Railway the author has tried a 
form of partially balanced valve placed above the cylinders which so far has shown great 
advantage in wear, and those engines with which it has been fitted show an economy in 
fuel, which may be accounted for by the fact that the steam chest stands well up m the 
smoke box and therefore obtains some advantage from the heat of the smoke box gases 

(4) Engine building regarded from Iht point of view of diminishing the strains 
on the permanent way 

(5) The effect from this latter point of view of the compound principle — 

When engine building is regarded from the point of view of diminishing the strains 
on the permanent way the internal disturbing forces of the locomotive, which tend to 
unsteadiness in running, must be considered These forces originate from the revolving 
and reciprocating parts of the motion , they ate intensified at high speeds, and many 
attempts have been made to perfectly overcome these defects However it still remains 
that balance weights have to be placed on the run of the driving wheels, which only truly 
balance the revolving parts and it is purely imaginary to suppose that these weights will 
perfectly balance the reciprocating parts This could only be accomplished perfectly 
by introducing equal and opposite reciprocating weights, but which is never done on 
account of extra cost, friction and complication By attempting to overcome this diffi- 
culty with weights in the wheels an auxiliary vertical force is introduced which tends to 
increase the pounding action upon the rails when descending and decrease the adhesion 
during ascending. Some very interesting experiments upon the pressure between the 
wheel and rail due to counterbalance have recently been made by Professor Goss at Purdue 
University { seepage syo and plate No LVIll tn this volume ), where it is shown that 
the wheels left the rails at certain speeds This emphas ses the well known fact that 
all reciprocating parts should be as light as possible consistent with safety, strength, 
and durability because they not only add to the gross weight of the engine but also, for 
portions of the stroke are retarding agents The result of these disturbing forces 
are A fore and aft motion caused by the revolving parts meeting a horizontal com- 
ponent, and a rolling sinuous motion set up by the vertical force acting first upon one 
aide, and then on the other, of the engine of the two the latter is of the lesser importance. 


Selected Papers, 1894 


297 


Express Locomotives 


To prevent disturbing eflects, long connecting rods are essential while the wheels should 
be placed well apart, as the weight of the engine is then distributed over a greater surface 
of the road, and consequently, strains per sectional area are diminished but at the same 
time an e*tra length of rigid wheel base acts severely on the permanent way when pass 
ing round cun es A high centre of gravity promotes ease m running it is consequently 
Jess destructne to the road, as the weight of the engine is almost entirely thrown more 
direct on to the vertical centre of the outer rail preventing the wheels from mounting when 
passing round cun es at high speed * All things considered point to the advantage of 
high centres of gravity, and the use of wheels with large diameters for the continuous 
high speeds which are now rendered possible by the improved roads and signalling The 
piston speed becomes less and, therefore, the retarding effects of the reciprocating paVts 
are reduced 

Author has been given a statement supplied by Mr Barnes relative to the effect of 
the disturbing influences of compound engines on the permanent way, ard he can only 
endorse those views with relation to this country 

( 6 ) Descriptions of individual engines — 

The engineers of the various railways who were applied to for information have *ent 
forward figures which represent their practice with express engines and from these 
figures statements have been prepared and arranged in such order as to admit of an easy 
and rapid comparison Of these statements, the diagram B, and a series of outline dia- 
grams to a small scale of the different locomotives C,have only been reproduced, see plates 
LXIX to LXXJV Each engine in diagram C has been numbered with a specific num- 
ber that will be found repeated throughout, thus if information relating to No 30 is 
being looked out on the diagram, a reference to the small diagram of the en 0 me No 30 
will show at once the locomotive which corresponds to that number 

The author will now proceed to delineate some of the express engines, and to facili 
tate this he has divided them into groups, via, 4 wheels coupled, 6 wheels coupled 
smgle wheels, and compound engines It will be found that many have been touched 
upon, but it 13 not the wish of the author that these remarks shall in any way supersede 
the diagrams and other graphic statement, as they are alone comprehensive Some have 
not received de‘cnptive attention, but their interesting features will be readily gamed by 
consulting their respective statements 

On the Lancashire and Yorkshire Railway, the heavy gradients and sharp curves 
necessitate the use of coupled engines {1 and 2 on diagrams) for the heavy express work 
an engine (2 on diagram) with 6 feet driving wheels is useef, but the fastest trains, running 
long distances without a stop are worked by a four wheel coupted engine (1 on diagram) 
with 7 feet 3 inches wheels The latter engines carry a boiler pressure of 160 lbs per 
square inch and are fitted with the ‘Joy* system of motion These engine? are sus 
pended on the driving wheels with a form of spring which has been designed with a view 
to simplicity, and great facility for repair It is made of two] parts which are exactly 
alike, and tied together by two bolts only The pair is placed m an open suspended 
hanger, the upper portion of the spring bearing against the horn keep, and the lower 
portion on a single adjusting screw By slacking this one set screw, the spring may be 
removed from the engine The automatic vacuum brake is applied to the four driving 
wheels, and to the tender wheels also throughout the tram It will be noticed in mo*t of 
the English American and continental tenders that the capacity for water vanes »n a 
marked degree from those of the Lankshire and Yorkshire, and London and North- 
Western Railways in which only 1 800 gallons of water are earned The relative weight 
of the tenders and their water capacity are shown on diagram B The reason foe these 
• See also Volume IV, page 135 and plates XXVI 
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tenders carrying so small a quantity of water is on account of the use of the well known 
apparatus invented by Mr J Ramsbottom By this arrangemeat, water is picked op from 
troughs placed between the rails whilst the train is m motion and it has the advantage 
of not only relieving engines from hauling the extra load of a heavy tender, but it 
enables express trains to run longer distances without stoj ping to take in water It pre- 
vents serious blocks *on a crowded line congested with traffic, like the Lancashire and 
Yorkshire, by allowing goods trains to proceed at once to their destination without other- 
wise having to stop for water, and this crowded line has been thus relieved to a great 
extent It also affords a means of opening out fresh soirees of water supply, by taking 
advantage of a stream of good water which may flow near the rail level alongside of the 
line, without the expense and labour of pumping It often thus saves the necessity of 
purchasing water from an expensive city supply 1 he arrangement used on the Lanca 
shire and Yorkshire Railway is supplemented by an invention of the author’s by means of 
which the scoop is dropped into, and raised from, the n ater, by utilizing the vacuum 
brake pipes which are put in connection with a lifting cylinder 

The Midland Railway Company use the four wheels coupled engine No 3 on their 
line where the gradients are heavy, but where they are easy, as between London and 
Nottingham the single wheel engine No 50 is used Both of these engines designed by 
Mr S W Johnson, are of the inside cylinder type and worked by “Stephenson s" link 
motion They are fitted with steam brakes which act upon both the engine and tender 
automatically in combination with tbe vacuum brake on the tram Both have also steam 
sanding apparatus, which injects the sand directly under the tread of the wheels The 
single wheel engine No 50 is of a most recent type, and is as remarkable for its low 
consumption of fuel, via, from so to 23 lbs. per mile, and economical working, as for Us 
graceful outline, the production of a skilful designer It has double frames, the crank 
axle having bearings in both, which arrangement would enable the engine to keep the 
road if the crank axle broke at the webs but the trailing wheels have outside bearings 
only It is timed to run between London and Nottingham a distance of 124 miles, 
without a stop, at a booked speed of 53 5 miles per hour with a gross load of 2x5 tons. 
This combination of circumstances caused the author to note the remarkable consumption 
of fuel The Manchester, Sheffield and Lincolnshire Railway Company employ the four 
wheels roupled engine No 4 which is of the ordinary inside cylinder type, with the 
valves between, worked by “Stephensons link motion, and having a four wbeelsJead- 
»ng bogie Steam sanding gear is arranged to the driving wheels, and the vacuum brake 
works automatically on the engine tender and train It hauls th» fast express trains 
between Manchester and Grantham in connection with the Great Northern Railway Com 
panj to Kmgseross, London, at an average speed of from 45 to 49 miles per hour, with 
net loads of 140 tons Considering the heavy gradients of this line between Manchester 
and Sheffield, the consumption of 26 lbs of coal per tram mile is exceedingly light. 

The London and South Western Railway adopt the very powerful engine No 5 
to work the fast express trains ft has four wheels coupled, the driving and trading 
springs of which ate compensated and a four wheeled leading bogie The cylinders are 
19x26 inches, and placed outside the frames, the valves being inside, and worked by 
“Stephensons' link motion This engine is fitted with “ Adam'* Vortex Blast Pipe' 
which gives a very even draught, and a soft exhaust The piston rods are carried through 
each of the cylinder covers A steam brake is used on the engine, and worked in com 
bmation with the automatic vacuum brake on the train Tl is engine runs at the high 
average-rite of 51 miles per hour with such heavy loads as 230 tons net, and the consump- 
tion of \\ elsh coal ts 37 to 31 lbs pe' tram mile 

The gradients of this Company s line are vety trying in many parts, as between Lot- 
don and Southampton 



Sflected Papers, 1894 


299 


Express Locomotives 


This engine, tn many of its features, is similar to the practice carried out in America, 
and a series of articles comparing the details of this engine and a typical Amercan 
passenger engine appeared in the " American Engineer, ” Volumes LXVII and LXV 1 I 1 , 
1893 and 1891 From this comparison, the author gall ers that the principle differences 
are, that the American engines are fitted with bar frames, steel fire box, and extended 
smoke box 

The South Eastern Railway Company work their fast traffic with a four wheels 
coupled engine (No 6) which also has a four wheels leading bogie The cylinders are in- 
side the frames with the valves between, and worked by “ Stephenson s link motion 
The valve gear of this engine is reversed by an admirable steam reversing arrangement, 
which dispenses with manual labour on the part of the engineman during the operation of 
reversing, and permits of a fine adjustment of “ cut offs, but has the drawback of being 
inoperative when the engine is not in steam 

The boiler of this engine is without dome, the steam regulator being placed in the 
smoke box and the main steam pipe inside the boiler, is perforated on the top, similar in 
this detail, to that of engine No 51 of the Great Northern Railway The average speed 
of these engines is 47 2 miles per hour, for a distance of 75 5 miles, with a net load of 
186 toes and the consumption of coal is 32 8 lbs per train mile The gradients on this 
Company’s line are moderately heavy. The engines are fitted with the automatic vacuum 
brake The Great Eastern Railway Company use the type of engine shown as No 7 
which is a four-wheels coupled, but has not the leading bogie, which has been characteristic 
of the engines already examined The leading end of this engine is carried by a pair 
of wheets, which have four journals, the outer pair taking the principal portion of the 
weight, while the inner are devoid of collars, which give to the bearings free sliding 
movement when passing round curvfcs The cylinders are fixed inside the frames with 
the valves beneath, which arrangement effectually drains the cylinder from condensed 
steam, and also allows the valves to fall from their faces when running with the regu- 
lator dosed The valve motion is of the "Stephenson ' type, the balancing of which is 
effected by means of a spring The average speed attained by these engines rs 45 2 mifes 
per hour, for 55 75 miles, with a coal consumption of 33 9 lbs per train mile, and a net 
load of 196 tons. The gradients traversed by these engines are heavy the curves sharp 
and numerous, and the Westmghouse brake operates on the engine tender and train 
Mr Holden has also designed an arrangement for the application of liquid fuel and ap 
plied it to several express engines on this line with very encouraging results The blast 
pipe orifice can be enlarged from 50 to 60 per cent which reduces the wear and tear of the 
fire box and tubes and also prevents the emission of sparks and ashes The absence of 
perpetual firing js very marlced to those accustomed to travelling on the foot plate of 
engines nauling heavy and fast express trains 

The author has been supplied with particulars of two types of engine Nos 9 and 55, 
employed by the North Eastern Railway Company for working the fast Scotch dining 
car trains between York and Edinburgh Both of these engines are remarkable for their 
cylinder capacity boiler power, and for the novel departure from the ordinary English 
practice in placing the valve chests outside the frames a method largely used on the 
Continent This arrangement became necessary by the use of cylinders 20 inches and 
28 inches diameter for the compound and xg inches diameter for the simple engine 
The motion is of the “Stephenson type aid connected to the valves by means of a 
rocking shaft The crank axles of these engines are of a special design, introduced by 
Mr T W \\ orsdell when Locomotive Superintendent of the Great Eastern Railway 
The webs are circular discs which enables the thickness to be diminished proportion- 
ately with increased width, and also the crank can be finished entirely in the lathe The 
fuel and water capacity of the tenders for these engines is- very large, vts , 11,200 lbs 
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of coal, and 3 940 gallons or nearly 18 tons of water, and each engine is fitted with 
both the West] ngliouse and automatic vacuum brakes. The engine indicated by No 9 
is 1 simple, ’ but the other No 55 is compounded on the “Worsdell and Von Borries” 
system The boiler pressure of the former is 160 lbs and that of the latter 200 lbs 
per square inch This system of compounding was first designed and introduced on 
the Great Eastern Railway by Mr. T. W Worsdell, late Engineer of the North-Eastern 
Railway, and the latter Company have upwards of 270 compounds at work, while there 
are at least 1,000 ' Worsdell and Von Bornes ’ engines working abroad. These two 
engines have been in competition on the North-Eastern Railway, under the saire con- 
ditions regarding loads and booked speeds, with the result that the compound show 1 - a 
saving at 4 4 lbs per tram mile The average speed of each engine was 47 75 miles per 
hoar with a nett toad of 182 tons and the consumption of coaf h as 32 8 lbs. for the 
simple and 28 4 lbs for the compound per tram mile The gradients traversed are heavy 
between Edinburgh and York and the longest run without a stop is 124 5 miles 

The “ London, Brighton and South Coast Railway Company’s” well known engine 
of the “ Gladstone type No 8 was designed by the late Mr Stroudley in i88r, and is 
still the type of engine used for fast traffic on the Brighton line There are many 
remarkable features about this engine, and it stands alone from the usual English 
practice It received much attention and was minutely described in a paper, contributed 
by Mr Stroudley to the “Institution of Civil Engineers,” Volume LXXXI 1885 , many of 
its details being thoroughly discussed Although it is true that there are engines with 
their leading wheels coupled to the drivers on the Great Northern Railway, and that Mr 
Adams has designed some for the London and South-Western line, the “Gladstone” 
class remains unique as regards so large a diameter as 6 feet 6 inches for the leading 
wheels coupled to the driving The trailing end is carried on a small pair of wheels 4 feet 
6 inches diameter The cylinders are placed inside the frames with the valves beneath 
and actuated directly by the Stephenson” link motion, the reversing of which is per- 
formed by a compressed air reversing gear It may be observed that the outside cranks 
are placed upon the same side of the axle as the inside ranks instead of upon the opposite, 
as is the usual practice which was fully discussed in the paper already referred to The 
average weight of trains hauled by this class of engine is 269 tons net at the high aver- 
age speed of 433 miles per hour, over heavy ruling gradients, and the Westmghouse 
automatic air brake is fitted throughout the train The coal consumption is 30 93 lbs per 
tram mile and the boiler capacity is ve-y large with a total heating surface of 1,4853 
square feet 

The London Chatham and Dover Railway Company use the engine No 11 for fast 
traffic It has four wheels coupled and a leading bogie, steam sanding gear being arranged 
to inject sand under the tread of the driving wheels, the weight on which is carried by 
Timmis 1 Patent springs The cylinders are inside the frames, with the valves between, 
and worked by “ Stephenson’s ” link motion They run the fast express trains between 
London and Dover, m connection with the Continental Boat Service This distance is 
78 miles and the time allowed is 104 minutes, the average speed being 45 miles per hour. 
The weights of these trains vary from 150 to 220 tons net, and some parts of the road 
traversed has ruling gradients of 1 in 100 The engines work satisfactorily with a coal 
consumption of 31 5 lbs per tram mile, and the Westmghouse automatic air-brake is fitted 
throughout the train 

The Caledonian Railway Company utilize the engine No 12 to work the West Coast 
corridor first and third class dining saloons trains over their road, between Carlisle 
and Glasgow These engines have four wheels coupled, 6 feet 0 inches diameter, and a 
four wheels leading bogie. The weight on the driving wheels is carried by^ four Timmts' 
spnng9 and that on the trilling wheels by laminated springs The C)Itnders arc 18 
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inches diameter by 36 inches stroke, and ire set inside the frames with the slide valves 
between, which are controlled by ordimry gear with large working surfaces The 
exhaust from each cylinder is divided, the upper portion passing directly to the blast 
pipe, the orifice of which is annular whereas the lower portion travels round the cvbnder 
barrel, a course perhaps of questionable utility The boiler barrel is made from two 
plates, which necessitates them being very wide, but on the other hand, it dispenses with 
a circular seam of tn ets It may bo interesting to mention here that the barrel of the 
engine No 5 (London and South-Western Railway) is constructed in a similar manner, 
excepting that a circular butt joint is formed and a ring 8 inches wide and i " thick 
shrunk on The road between Carlisle and Glasgow is heavy, there being gradients of 1 
in 80 1 in 75, etc,, for many miles, but these trains attain an average speed of ^3 to 
49 miles per hour 

Mr. Man* on has designed the engine No 13 for the Glasgow and South Western 
Railway Company, to work the dining and other express trains which travel between 
Carlisle and Glasgow (St Enoch) in connection with the Midland Company's trains The 
cylinders are placed inside the frames but the valves, which are of the partially balanced 
type, are located above the cylinders and actuated by the ordinary ‘ Stephenson 6 " link 
motion, through a rocking shaft A notable point relating to the cylinder is the very 
large area of the exhaust ports Steam reversing gear is provided which is quick in 
action, less laborious to manipulate than either the lever or screw, but of course is in- 
operative when the engine is not in steam The trains referred to traverse over a dis- 
tance ol 115 5 miles on this Company’s line between Carlisle and Glasgow, and are hauled 
by these engines at an average speed of 46 5 miles per hour, with a coal consumption of 
34 lbs per tram mile It may be noted that such gradients occur on this route as 1 in 67, 
70, 100, etc , for considerable distances 

The Great Southern and Western Railway Company, Ireland, under the direction of 
their Locomotive Engineer, Mr Ivatt, emj loy the four wheels coupled express engine No 
17 to work the American Mails between Dublin and Queenstown The cylinders are 18 by 
24 inches and placed inside the frames, with the slide valves between, and controlled by 
the “Stephenson's" type of motion The coupled driving wheels are 6 feet 7 inches in 
diameter, and are placed in the front and back ol the fire box, with a short rigid wheel 
base of 8 feet 3 inches The leading end of this engine is carried op a bogie having four 
wheels each 3 feet diameter The gauge of this railway is 5 feet 3 inches, and conse- 
quently the bearings are of very ample dimension* The bearing springs for all the axles 
are of the volute pattern, and for the driving wheels three are employed, side by side, 
under each bearing Two springs are sufficient for each bogie wheel one placed upon 
each side of the hornblock, which are connected and brought into play by means ol a 
Crossbar attached to the axle box This arrangement of bogie springs is also us“d by 
the Lancashire and Yorkshire Railway Company The tenders carry 2,730 gallons of 
water and about 35 tons of coal. The trams are light 100 tons net and excellent 
speeds are attained averaging 46 6 miles per hour, with a maximum of 70 miles per hour, 
on a low consumption of 23*3 lbs of South Wales steam coal per mile The gradients near 
Dublin and Cork are moderately heavy, one bank on leaving Dublin rising 1 in 85 fora 
distance of 4! miles lie automatic vacuum brake is used on the engine, tender a id 
tram 

The New York Central and Hudson River Railroad Company are celebrated for 
what may be regarded as the most advanced type of locomotive practice in the United 
States Representations are given in Nos 20, 21, these engines being designed by 
Mr Buchanan, and it may be stated that American locomotives vary in a marked 
degree from the English practice, and many discussions comparing the two systems 
bav e taken place The arrangement of the wheels practical’/ resembles fh<* Frghs*' express 
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type «1 e driving and trailing are coupled and the leading end is supported by a four- 
wheeled bogie, the tenders being fitted with water scoops Th“ cylinders of each engine 
are 19 inches diameter by 24 inches stroke, and placed outside the frames being cast 
with a saddle on which the smoke box rests The valves are of the ' Richardson ’ 
balanced system, and placed on the top The motion is of the “Stephenson ” type, 
connected to the valves through a rocker shaft which is the ordinary method in 
the United States Rectangular bar frames are used, with firebox carried abo^e the 
frame which erables it to be wider, and the trailing axle being placed underneath 
greater length is obtained than m the usual English practice The boiler capacity and 
heating surface is also much in excess advantage being gamed because of the ability to 
p #h<» boilers higher, but on the other hand inferior fuel demands the greater 
heating surface In 1892 Mr Buchanan designed the engine No 21 to run the “Empire 
State Fxpress" train between New York and Buffalo, and it was claimed to be the 
fastest train in the world The load hauled was light and the road easy but the 
attainment of an average speed 1 f 53 1 miles per hour for a distance of 440 mi’es is 
certainly a creditable performance. The engine No 20 has addit onal heating surface 
and grate area, and the driving wheels are increased from 6 feet 6 inches to 7 feet 
2 inches diameter Mr. Buchanan has supplied the author with particulars of *peed 
recorded on the 9th of May 1893 by this engine, which is well known by its No 999 
During this journey 143 mi es was traversed in 2 hours 45 minutes, 148 miles in 3 hours 
4 minutes, 149 miles in 2 hours 50 minutes averaging 53 4 miles per hour Between 
Syracuse and Buffalo a speed of 74 63 miles per hour was maintained for several miles 
the maximum speed being too and 102 8 miles per hour for 1 mile each respectively 

The express engines No 24 used on the Pennsylvania Rulroad which have been 
constructed under the direction of Mr Ely are of interest, as showing what one of the 
leading Railways in America consider the best type of locomotive for their heaviest 
and fastest work These engines are fitted With the Belpaire form of fire box and 
have very large heating surfaces and grate area, working pressure 175 lbs per square 
inch The engine is fitted with the Westinghouse Brake and also an arrangemert 
for heating the carnages by steam hue • any of the American engines, and which is 
now being done to a great extent on the English and Continental Railways These 
engines run at a speed of 46 08 miLs per hour for a distance of 137 6 miles The 
tender carries 3,000 gallons of water, and is fitted with the water pick up arrangement 

The State Railway of France employ the engine No 25 which is chiefly interesting 
for Its valve gear It was designed by M Bonnefond the main features being that 
the steam and exhaust ports are independent The admission ports are at the top and 
the exhaust at the bottom of the cylinder The * Bonnefond’ gear in some respects 
bears the same relation to the locomotive as the * Corliss gear does to the stationary 
engine Thecylinlers are t7 T 5 s inches diameter by 2 0 | inches stroke and placed outside 
the frames tti front of the leading wheels The driving wheels are four coupled 6 feet 
7$ inches diameter and both are placed in front of the fire box which also distinguishes 
tl Is engine from the ordinary practice The leading and trailing ends are each supported 
on smalW wheels 4 feet 4 inches and 3 feet inches respectively The tenders are 
small, carrying tons of fuel and only 1,650 gallon of water Briquette fuel is 
used and t! e consumption is 269 lbs per mile, the average soerd beinc' and miles 
per hour, and the loads 1389 tons net The engine is fitted with the ‘Wenger" 
brake 

The Pans Lyons and Mediterranean Railway Company have supplied the author 
with particulars of two e igmes the first being No 26 a simple expansion. engine of the 
o Aside cylinder type with four wheels coupled and a leading bo e ie The second engine 
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No 61 is a four cylinder compound and hiving the same general arrangement of wheels 
as No 26 It has been designed recently not only to obtain economy in fuel, but also 
to decrease the total weight of the engine The boiler barrel has been reduced i foot 
2 inches in length, and is fitted with the 'Serve ’ or feathered tubes A further reduc 
tion has been made hj substituting steel for copper in the fire box, but the pressure 
has been increased from 156 lbs to 212 8 lbs per square inch The high pressure cylinders 
are mounted outside the frames, near the centre of th* engine, and are connected to 
the trailing wheels The low pressure cylinders are fixed inside the frames at the 
leading end, under the srroke box, and are coupled to the forward driving wheels 

The " Walscbaert’ system of motion operates the high pressure valves which are 
on the top of the cylinders, and a special arrangement of motion without eccentrics 
controls the low pressure valves, which are brought through the frames to prevent 
o\ercrowdmg Steam can be admitted from the boiler into the intermediate receiver 
between the high and low pressure cylinders, but the high pressure exhaust cannot 
pass direct into the air The low pressure exhaust pipe is rectangular and can be varied 
by means of moxable cones I he reversing is accomplished by means of a steam revers- 
ing gear which operates the valves for the four cylinders and fixes, independent of 
the driver, a ratio for each point of "cut off " Steam sanders are used for the 
forward driving wheels, and the Company has adopted the ' Westinghouse Henry ' brake. 
The coal used on these engiues is composed of two thirds slack and one-third briquette 

The express traffic of the Paris and Orleans Railway Company is conducted by 
engine No 2 7, which has many interesting features in differing from the usual practice 
The four coupled wheels 7 feet 0} inches diameter are placed forward of the fire box, 
the leading aod trailing being 4 feet 2 inches diameter. The mam frames are inside 
and run from end to end of the engine, supporting the three leading axles with inside 
bearings, whereas the journals for th^ trailing xvheels are outside, and attached to a 
short length of frame plate to facilitate the trimming ol the box The weight on the 
four coupled wheels rests on one spring upon each side of the engine The cylinders 
are inside the frames very much in advance of the leading wheels, which is necessary 
on account of the connecting rod being coupled to the forward drivers The valves 
are outside the frames, and are driven by the *' Gooch ’ link motion The boiler barrel 
has an exceptional length of 16 feet 5^ inches, and the beating surface of the tubes 
is 15066 square feet It is also fit'ed xxith an arrangement for circulating water and 
collecting sediment A novel departure of fire box construction is the method of 
staying the crown, which really consists of a number 0/ channel steel sections nvetted 
together The other parts are of copper and the arch is of the ‘ TenBnnck’ type 
The engine has two domes, one above the fire-box and the other near the chimney, the 
pair being connected These engines haul trains of 208 6 tons net at an average speed 
of 48 4 miles per hour, consuming 42 lbs of fuel per train mile, composed of 70 per 
cent briquette and 30 per cent small coal 

The design resembles very much that of the Austro Hungarian State Railway 
Company, with the exception that the cylinders of the latter are placed outside as repre 
eented by No. 34 

M Salomon Eng£nieur en chef of the Eastern Railway of France, has designed 
engine No 29 for the express traffic of that railway Its most notable feature, tb e 
double boiler suggested by M Flaman, records another departure in locomotive con- 
struction It consists of two barrels, besides the fire box the crown of the Utter being 
constructed of corrugated steel, and arched The top of this box is as high as the lower 
cylindrical part of the boiler, consequently the depth as compared with an ordinary box, 
is very much increased and therefore a greater space is gained for tbe combustion of 
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furnace gases Further heating surface is obtained by substituting the ‘Ten Brinck 
type of water bridge for the ordinary brick arch The lower barrel is completely filled 
with 304 tubes consequently the whole of this space can be filled with water, and 
therefore (with the volume of water at its normal level, t e , the centre line of the 
upper barrel which leaves a steam space of 63 25 cubic feet) the reserve power of this 
boiler is considerably increased Three large openings are provided between the two 
barrels besides the heating surface of the top of the fire box acting directly upon the 
water in the upper barrel so that ample circulation is provided The grate areais 26 
square feet and the heating surface amounts to 1,664 3 square feet for the tubes and 146 44 
square feet in the fire box It may be interesting to remember that Mr Ramsbottom 
read a paper before the Institution of Meehan cal Engineers, in 1849, in which he sug- 
gested and gave the description of a similar boiler The cylinders are 1968 inches by 
25 98 inches and mounted outside the frames near the centre of the engine with the 
valves placed on the top The valve gear is of the ‘ Stephenson” type with outside 
eccentrics and ordinary reversing arrangements The four driving wheels are coupled 
6 feet ioi inches diameter, and the leadmg end is carried on a four wheels bogie Steam 
sanding apparatus is used and the engine is fitted with the Westmghouse brake Trains 
of 201 5 tons net are hauled at an average speed of 42*5 miles per hour over grades 
of 6 millimetres per metre, with a fuel consumption of 41 7 lbs per mile, consisting of 
80 per cent slack and 20 per cent briquette. 

The novel type of engines employed by the Belgian State Railway Company to 
work their fast traffic is illustrated by No 31 The cylinders are 19 68 inches by 23 62 in- 
ches and placed inside the frames, with inclined valve chests outside and the valves 
are controlled by the Walscbaert motion It has four coupled wheels 6 feet 10 inches 
diameter, also leading and trailing 3 feet ui inches diameter, the former being mounted in 
a radial axle box The crank axle has a central support attached to an intermediate frame 
A somewhat similar arrangement was tried by Mr Webb on the London and North 
Western Railway in 1887 An earlier arrangement of the same kind was made by Robert 
Stephenson on the locomotives built for the Manchester and Leeds Railway in 1840 The 
frames are outside and all axles have outside bearings only The bearing springs are 
laminated and both curved and straight, the usual camber having been abandoned in 
this case as also be observed in many Continental engines Another feature of interest 
in this engine is its fire box which is unusually long and wide The front portion and 
fire grate is reduced in width in order to place it between the rear coupled wheels 
T 1 is engine has been specially designed for hauling trains of 147 6 tons net, at an average 
speed of .,5 miles per hour on a coal consumption of 43 2 lbs per mile, the quality being 
inferior to English 

The express engine of the Dutch State Railway is illustrated by No 37 and was built 
by Messrs Beyer Peacock and Company Manchester In many of its prmc pal details the 
engine closely resembles the English practice and is remarkable for a light weight of 40 
tons in working order, when compared with its large boiler and cylinder capacity Tie 
cylinders arc 18 11 inches x 2598 inches, and inside the frames with the valves placed 
btlween worked by “Stephenson s' link motion and reversed by means of a screw and 
l^i g lever There are four coupled wheels 7 feet diameter with the f re box between, the 
lea ling end be ng carried by a pair of smaller wheels 4 feet diameter This axle is pro- 
vided wilh outside bearings only, the boxes of which have sufficient side play in the horn- 
btocks, to admit of the engine passing round curves freely The driving and trading 
axles have both inside and outs de beanngs, which is generally the case when double 
frames are employed The f re box is of the " Bclpure pattern, and the shell is fitted 
with suitable doors for washing the top of tie ins de firebox The boiler contains 220 
tubes 1 1 inches outside diameter, and the heating surface is 98368 square feet for the 
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tubes, and loS 23 square feet for the fire box, with a grate area of 33 55 square feet 
The fuel is composed of ordinary coal and briquettes and the consumption is 31 5 lbs 
per train mile Tie atcrage rate of speed attained by these engines is 475 miles per 
hour, with net loads of 142 5 tons, and the road is easy with the exception of one bank 
on leaving Liege which has a gradient of 1 in 62 for 5 miles 

The author does not propose to deal with the 6 wheels coupled engines in Ibis man- 
tier, as front an ordinary point of view they ate not suitable for high speeds The single 
Wheel engines will now, therefore, receive attention with a reminder that the Midland 
Railway Company's single engine No 50 has been already dealt with 

The Great Northern Railway Company are celebrated for their handsome out3ide 
cylinder single wheel express engine No 51, which has received universal admiration 
from all Engineers It was designed by Mr P. Stirling about 26 years ago, and its *-epro* 
duction at the present day speaks very highly for the forethought which prompted its 
introduction The cylinders are 18 inches diameter b> 28 inches stroke, which is yery 
long when compared with the American engines having only 24 inches stroke for cylinders 
20 inches diameter No 23 The valies are placed inside the frames and are driven by the 
ordinary tjpe of link motion On account of the great increase and weight to be hauled, 
Mr Stirling has recently built a new class of single wheeled engine having cylinders 
19^x28 with a much greater heating surface and grate area The driving wheels are 
B feet 1 V inch diameter, and are, as (at as the author is aware, about the largest running 
on any railway excepting the old “Cornwall on the London and North Western Railway 
which has driving wheels 8 feet 6 inches in diameter. It may be noticed that the bogie 
centre pivot is not placed midway between the axles, but is 6 inches neater the trailing 
axle, which renders an equitable distribution of weight on the wheels, and it is claimed 
that the engine passes round curves with greater freedom The bogie is steadied by 
running pieces bearing against brass slippers, on the underside of the mam frame The 
absence of a dome necessitates the placing of the regulator in the smoke box, and the 
fixing of a " Hawthorn collecting pipe within the boiler. Mr P Stirling and his brother 
Mr J Stirling of the South Eastern Railway No 6, have alwajs adhered to this sjstem 
The East Coast route from London to Edinburgh is conducted by this Company as far 
as York, a distance of 188 miies, and a great reputation for punctuality of its trams has 
been acquired, at the high average speed of, in some of them, 556 miles per hour 
This engine performs this duty on a coal consumption of 34 lbs per train mile, with 
average trains of 200 tons net The longest run without stopping being 105 miles, 
causes the tender for this engine to be very large It has water capacity for 3 500 gallons, 
or about 155 tons, coal space for 5 tons and the gross wqight when loaded amounts to 
oyer 40 tons The line is .moderately heavy, with ruling gradients of 1 in 178 for 3 
tmles and 1 in 200 for 5 miles 

The Great Western Railway Company conduct their express service with the 7 feet 
t inch single driving wheel engine No 52 It has inside cylinders 18 inches X24 inches 
With the yalves placed between and actuated by ordinary link motion This engine has 
double frames running from front to back, the leading and driving axle being fitted with 
both jnside and outside bearings, whereas the trailing has outside only Side clearance 
ts given between the leading and trailing axle boxes and their respective hornblocks 
Which allows the engine to traverse curves with freedom Laminated springs are used 
for all wheels, supplemented by spiral for the inside bearings of the leading axle, and 
India-rubber washers are placed between tbe spring link and brackets. The boiler and 
fire-box are of tbe ordinary English tjpe with the exception of the fire box crown which 
has been dished to form a channel 8 inches deep by 4i inches wide, in order to obtain 
extra beating surface The automatic vacuum brake is fitted on the train, and a steam 
brake applies itself simultaneously on the engine when air is admitted into the tram pipes 
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I he ordinary large ejector is used for creating the vacuum, but the small ejector has 
been superseded by a pump which is fixed to the right inside frame and worked from the 
piston rod erosshead This arrangement lias been a source of economy m the consump- 
tion of fuel The gradients are favourable for express traffic and high average speed, 53 5 
miles per hour being attained between Paddington (London) and Swindon with this engine 
and a fuel consumption of 27 to 30 lbs of coal per train mile The express service 
on this Railway has almost always been worked by single driving wheel engines, but 
Mr Dean has recently designed a powerful 4 wheels coupled engine, because of the in 
creasing weight of the trains It has cylinders 20 inches diameter x 26 inches stroke, 
and a total heating surface of f 561 3 square feet and is consequently one of thdmost 
powerful engines of the simple type running m Great Britain. 

The compound pnncipte has already received much attention, and during its expo- 
sition the North Eastern Railway Company s engine No 55 and that of the Pans Lyons 
and Mediterranean, No 61 were thoroughly dealt on 

Tht type of engine for the London and North Western Railway express traffic is 
represented by No 54 It is the eight wheels compound engine ‘ Greater Britain "and 
sister engine to the " Queen Empress ” which was exhibited at the World $ Fair at Chicago 
during the year 1893 It has two high pressure cylinders of 15 inches diameter and one 
low pressure cylinder of 30 inches diameter both with a 24 inches stroke Joy s motion 
is dispensed with, the valves for the high pressure cylinders being placed inside the 
frames and worked by ordinary link motion, and the single eccentric introduced in the 
* Jeanie Deans" remains for the low pressure This engine is also remarkable in the 
extraordinary length of its boiter barrel which admits of both the driving wheels being 
placed beneath It is divided into twr portions by means of a combustion chamber, 
the tubes to the fire box being 5 feet 10 inches and those to the smoke-box 10 feet l inch 
long 1 his chamber is provided with a man hole of sufficient dimensions to admit of 
ready access to the tubes, and afso with a hopper for the discharge of accumulated 
ashes by mtans of a valve worked from the footplate and which is kept in a closed 
position by a balance weight. From this construction a high total of 1505 7 square feet 
of heating surface has been obtained, made up as follows, vta } tubes 1,346 fire box 120 6 , 
and combustion chamber 39 1 square feet, against the comparatively small grate area of 
205 square feet In other respects, the engine resembles closely Mr Webb’s general 
design of compounds The service in which this class of engine is employed is known 
as the “West Coast Joint ' traffic and consists of the heaviest “Dining Corridor and 
Scotch express trams on this system, running between Euston (London), Edinburgh and 
Glasgow The gradients over the north-western portion are heavy between Crewe 
and Carlisle, One of wh ch over the Shap Fells is 1 in 75 for a distance of over 4J miles 
An average speed of 47 66 miles is obtained with the low coal consumption of 31 07 lbs, 
per train mile, including 1 2 lbs per mile for lighting up. 

The express service of the Philadelphia and Reading Railroad is worked by the 
compound engine No 57 which is remarkable for its two leading features, the ‘ Vauctain" 
system of compounding and the “ Wootten ” type of boiler With these exceptions the 
main features of the body of the locomotive are similar to the ordinary American 4 
wheels coupled express engines The system of compounding consists of four cylinders, 
two high pressure 13 inches diameter, and two low pressure 22 inches diameter, having 
24 inches stroke, each pair being placed on each side of the engine and outside the 
frames. The high pressure cylinders are placed directly over the low pressure and 
their pistons are coupled direct to the same cross head rhe steam distribution is 
effected by a piston valve which works in a steam chest parallel to the two cylinders, 
and in about the same horizontal plane as the high pressure cylinder, that is, one vilve 
controls the steam distribution of both the h gh and low pressure cylinders on the same 
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Bide of the engine This valve was folly described in the " Railway Engineer " Volume 
XI, of 1890, and vs actuated by the ordinary “ Stephenson ” link gear The starting 
valve really consists of a small pipe from one end of the high pressure cylinder to the 
other, with a reducing vatic midway, and when steam is admitted at one end, it is wire 
drawn to the other, and thence passes through the parts of the high pressure cylinder 
and the piston valve, to the low pressure It resembles more or less the pipes and 
cock’s for indicating purposes and is controlled by the driver from the cab The chief 
interest in the 11 Wootten ” boiler rests in its fife-box, which has been designed to 
consume " anthracite egg coal ' and also " buck wheat or pea coal " It has a heating 
surface of 173 square feet and a grate area of 7S square feet It is kept above the 
frames extending across the whole width of the platform and the grate is composed of 
21 water tubes, the space between each tube being occupied by fine cast iron bars 
A large portion of the grate is covered with fire brick and an arch or wall is placed at 
the junction with the barrel which retards the small coal from being drawn direct 
through the tubes, as a great difficulty is experienced in preventing air holes through 
the fire It also forms a combustion chamber immediately in front of the tubes and 
success m burning such small coal depends very much upon its dimensions It would be 
a difficult matter to adapt this boiler to English requirements, as its centre above rail level 
is greater than the English limit The four coupled wheels are placed under the barrel, 
in front of the fire box, the leading and trailing end being earned on a small pair of 
wheels. The cab is situated about midway, the driver's post being inside, while the 
stoker takes up his position at the back of the firebox. 1 hese engines make steam 
very freely, and haul heavy express trains of 247 tons net at the high average speed 
of 56 6 miles per hour, with a fuel consumption of 42 9 lbs per mile. The VVestmghouse 
Brake is used throughout the tram. 

The experimental compound engine “ Columbia ” No 58 is specially designed for 
express passenger traffic and is known in that country as the “ special high speed ' 
type. The system of compounding is the “ Vauclain " and the cylinders are of the same 
dimensions as No 57, which has just been described The boiler has a working pressure 
of 180 lbs per square inch and the barrel has a minimum outside diameter of 4 feet 8 inches. 
The grate area is 24 6 square feet, and the heating surface is as follows, vie , tubes 1,350 
square feet, fire box 128 square feet the latter having been designed for the consumption 
of bituminous fuel The smoke box is fitted with the usual American extension The 
engine weighs fn working order nearly 60 tons and is carried on four driving wheels, 
7 feet in diameter, which are placed in front of the fire box, the rear end resting upon 
a pair of smaller wheels, while the front is supported by a two wheel truck The 
cylinders are outside the frames both in this engine and the previous one and the valves 
are worked through the medium of a rocking shaft. This arrangement of wheels 
admits of a much larger fire box than when a pair of larger driving wheels are placed 
at the end of the engine, and it may be noted that it is not the “ Wootten type ’ The 
tender is of the American pattern, supported on a couple of four wheel bogies, and 
carries 3,600 gallons of water and 14 000 lbs of coal Experimental trials have taken 
place on the Atlantic City Railroad, the trains averaging upwards of 199 tons net % at 
a speed of 52 8 miles per hour, but data relating to coal consumption and gradients of 
the line have not been given 

Just as it was going to be printed the administration of the Grande Sociltl de 
chemms de fer Russes {actually Russian State Railways) have kindly supplied the 
author with extensive particulars for two types of engines used for working the fast 
traffic on these lines The four wheeled coupled engine No 69 is employed, on the 
St Petersburg and Varsovie line It is compounded under the "Worsdell von Bornes” 
system, and the high pressure cylinders are 1 foot 8J inches diameter {460 millimetres), 
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low pressure 2 feet 2| inches diameter (670 millimetres), the stroke in each case being 

2 feet i T ® ff inch (650 millimetres) “Joy’s” motion is used for the steam distribution* 
and the valves are placed on the top of the cylinders The “ Allen ' double ported 
valve is used in both the high and low pressure cylinders, to obtain the requisite 
port opening with a short travel of valve The driving and trailing wheels, 6 feet 
6 inches diameter (1,980 millimetres) are coupled, and the springs are compensated 
The front end of the engine is supported on a four-wheeled bogie with wheels 3 feet 
7f inches diameter (1,110 millimetres). The average speed run by these engines 
is 35 miles per hour for a distance of 58 miles, and the net load hauled being 
about 206 tons The six-wheeled coupled engine No 70 is employed on the Nicolas 
line” and is also compounded under the “ Worsdell von Bomes” system, the high 
pressure cylinders being 18J inches diameter (480 millimetres), low pressure 2 feet 
4$ inches diameter (720 millimetres) with a stroke of 2 feet 1^ Inch (650 tnilli 
metres) The six coupled wheels are 6 feet 2j|- inches diameter (1 900 millimetres) 
and the front end of the engine is carried on a radial axle box with wheels 

3 feet 8J- inches diameter (1,130 millimetres), the tyres of the middle drivers being 
flangeless. The spring supporting the coupled axles are all compensated, and the steam 
sanding gear is used on both classes of engines^ to eject sand under the driving wheels 
The valves for the high and low pressure cylinders are placed on the top, controlled 
by * Joys motion, and the “Allen” double ported valve is used These engines travel 
at an average speed of 34 1 miles per hour The line is moderately heavy, one incline 
rising 1 in 166 for a distance of 9 6 miles Wood is largely used as fuel, and both these 
engines have large fire boxes, long bolters and extended smoke-boxes, and the “ Wenger ’’ 
class of brake ts used. 

The author also begs to acknowledge receipt of information from the following 
Railway Companies, but unfortunately it arrived too late for publication — 

The Oudh and Rohilkhand Railway, Lucknow, India 
The Bhavnagar Gondal-Junagarh Porbandar Railway, India 

His Highness the Nizam s Guaranteed State Railway Company, Ld, Secunderabad, 
Deccan, India. 

The Bengal Nagpur Railway, India 

The Bombay, Baroda and C entral India Railway, India 

The Rajputana Malwa Railway, India 

The North Western Railway, India # 

The Swedish Government Railways, Stockholm 
The New Zealand Railway 
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BENGAL COAL. 


Notes appertaining to the question of supplies for the Madras Railway , 
By Mr. A. Pilkington , Deputy Locomotive Superintendent 


1. In Bengal there are large tracts of country known to be rich in coal of excellent 
quality, but which are as yet almost entirely neglected owing to want of communication 
either by rail or water It can be only a short time before the coal-supplymg area is 
more than doubled, and in the meantime those districts already served by railways are 
being rapidly opened up in all directions. 

2 Much confusion is apt to arise when speaking on matters connected with Bengal 
coals, for the reason that the same term is used in several different senses. When first 
discovered, a seam of coal received the name of some village near which it was found 
The name was then introduced into the geological nomenclature of the country to de- 
scribe coal measures containing coal of the same nature as that found in the originally 
opened-up seam * At the same time a large area of country has become known as a coal 
field and has taken its name from the^origmally worked seam And again coal companies 
have taken their titles from the name of the coal on which they first commenced work 
Thus on the 41 Karharbdn” coal-field on which the " Ramganj " coal company — who first 
commenced operations on the Ramganj field — have extensive wordings mention is made 
or ** Bardkar " coal measures, some of the $eam$ found in the pits at Karharban bearing 
coal of geologically the same description as that first found near Barakar village. 

3 The principal coal-fields now being worked are as shown on the accompanying 
map Plate LXXV , they are kuown commerciallyf as the — 

Karharban field I Sanctona field. 

Barakar ,, I Ramganj „ 

Borrea „ |. Jherna „ 

4 On the Karharban field there are seams of good coal known as the " Hill ” seams, 
the “ Upper” seam and the '* Lower” seam The only seam now being regularly worked 
is the * Lower’ seam A small quantity of coal is taken from the ** Hill 1 ' seams, but it is 
much inferior in quality to that found in the “ Lower” seam The "Upper” one bears 
coal of good quality, but, as it is a thin seam, it is not economical to mine it to any great 
extent 

5 On the Bardkar field coal of all description, varying from very good to most 
inferior, is being worked The best coal is, 1 tlnnk, that obtained from the Laikdee 
quarries , next in order l would place that taken from the ” Khamardobie ' and “ Beguma" 
seams 

6 On the Borrea field the best and most worked - seam is one *>f considerable thick- 
ness, the lower part of which is superior to the upper part Much of the coaJ obtained 

• In the same way geologists will speak of “ Poona” rocks or * Deccan” trap as being found in qn te 
the north of India , the strata referred to be ng simitar in nature to that wh ch in the earty days of Indian 
geological surveying was first described and recorded in connect on v th surveys in the Deccan. 

t I beleve I am right in saying that geologists d vide the d strict referred to into only four Edd* ( 
ni , the Raaigan], the Bardkar, the Jherna, and the Karharban 
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on this field is of an anthracitic description, and is, as a rule, of only second quality A 
large quantity of very poor and dirty coal obtained from mines on this field has lately been 
exported from Calcutta under the name of " Borrea" coal, with the result that “Borrea” 
coal has now a bad name in the market But while all “ Borrea ' coal is thus condemned, 
there is much of it, obtained from the " Borrea" seam, which is of very fair quality 

7. On the Sanctona field there are three scams of excellent coal They are known 
as the " Deshergbur," the "Sanctona," and the " Bamandiha” seams The Sanctona 
coal is very rich m volatile matter, and is much in demand for gas-making The 
Desherghur and Bamandiha are in all respects good steam coals. 

8 On the Ramganj field all coal found to the south east of Asansol is of inferior 
quality for locomotives that found in the “ Sidrsol" seam is probably the best, but com- 
pared with that found further west, it is but a poor fuel There ate still many mints 
being worked on the south east portion of the field, but most of the coal raised is for local 
consumption and does not find its way into the export market On the northern portion 
of the field there are two seams of good coal, they are the , ‘Seebpo^e ,, and “ Baraboni" 
seams 

9 In the Jherna field there are some seventeen seams, the best coal being obtained 
from those known as “ No, 12/ “No 13“ and “ No 15 * The majority of the coal now 
being put on the market is of good quality, and like the Sanctona coal contains a large 
quantity of volatile matter, 

to The chief prospective coal field in Bengal is that known as the "Palamau," but 
sometimes spoken of as the " Daltonganj" field Some excellent samples of coal have been 
obtained on this field, which will be served by the projected line from Chandil to Moghal 
Sarai 

11 Without taking into account either the East Indian Railway Company’s mines 
at Gmdih, or the numerous small workings (mostly outcrops worked by individual native 
proprietors and whose output is — if of good quality — generally bought up by the larger 
colliery owners), the principal mines now being worked are owned by companies as shown 
in the following table — 


Owning Company 

NaW8 Of Colliery 

Company 

Representative in 
Calcutta 

Bengal Coal Company 

Kuldiah ... 

C W Gray, Esq Supdt Bengal 
Coal Company Old Court House 
Street. 

Ditto 

Laikdee 

Ditto 

ditto. 

Ditto , . 

DoonVoora . » . . 

Ditto 

ditto 

Ditto . . . 

Sanctona 

Diilo 

dtto 

D tto . * . 

Desherghur .... 

Duo 

ditto 

Onto 

Sodrpore .... 

Ditto 

d tto 

Ditto , . 

Kimcha .... 

D (to 

dtto. 

Oi» . . . 

Madhupur .... 

Ditto 

ditto 

\ D ito • 

Raniganj , . . . 

Ditto 

dtto 
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OVftMM) COMTAHT 

Na EOrCoLLIIRT 

CoMfANT S RbPRESEVTATIVE tN 

Calcutta 

New Beerbhoom Coal Company 

Borrea 

Messrs. Balmer 1 aw 

ne &. Co. 103 


Clive Street. 

Dio 

Bclru 

D tto 

d tto 

D (to 

Dhadk a 

D o 

d tto 

B.irdkar Coal Company 

Khama dob e 

Messrs. B rd & Co 

39 St and 

S to 

Goorangdhi 

D tto 

d tto 

D tto 

Loyabad 

D tto 

dtt 

D to 

Garoo • 

D tto 

d tto 

D tto 

Several work ngs on the Begu 



n a seam near Bardkarowred 
b> small propr etors the out 
put Irom whch s taken by 
the Bardkar Coal Company 

D tto 

d to 



Borrea Coal Company 

Rampore . 

F W Heilgers&Co 

136 Cann rg 

D tto 

Salanpore 

D tto 

d tto 

D tto 

Sh bdaspur 

D tto 

d tto 

Equ table Coal Company 

Desherghur 

1 Messrs M acne 11 & 

Co 2 Cl ve 

D tto * 

Lach pur 

D tto 

d tto 

Damudar Coal Company 

Bharatchak *" ' 

Messrs Cordon Stewart k Co, 4 
Hare Street 

D tto 

Barnard ha . ' 

D tto 

d tto 

D tto 

Gusk 

Ditto 

dtto 

D tto 

Lach pur . 

D tto 

d tto 

Bengal Nagpur Coal Company 

Gangatia 

Mess s F nlay Mu r 

& Co Cann ng 

D tto 

Bhuggutbee 

L> tto 

d tto 

Raw ganj Coal Assoc ation 

Bhoor ad h • • 

1 Messrs K lburn & Co Fa 1 e Place. 

D tto 

Jotjanak 

D tto 

dtto 

D tto 

Jamgram 

D tto 

d tto. 

D tto 

Kastore 

D tto 

d tto 

Adja Coal Company 

Nund 

Andrew Yule & Co 

C! ve Row 

Katras Jherr a Coal Company 

Seebpore 

D tto 

d tto. 

D tto 

Katras 

D tto 

dtto 

East Ind an Coal Company 

Kendewad h 

Jard ne Sk nner & Co. Cl ve Row 

D tto 

Khona 

D tto 

d tto. 

D tto 

Brahm nbararee 

D tto 

d tto 

Dto 

Gopalpo e 

D tto 

d tto. 

Dto 

M aha tad sh • 

D tto 

d tto. 

D to 

B rs npore 

D to 

d tto. 

South Barika Coal Company 

Patlaban 

Gladstone Wyll e & Co lot Cl ve 
Street. 

Barabon Coal Company 

Barabom 

Ram Cb under Banneryee 

Private Co 1 ery at 

Sejoora • 

Owned by Messrs. 
& O'- 

F"nlay Muir 
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on this field is of an anthracitic description, and is, as a rule, of only second quality 
large quantity of very poor and dirty coal obtained from mines on this field has lately b« 
exported from Calcutta under the name of " Borrea" coal, with the result that “Borre 
coal has now a bad name m the market But while all “ Borrea” coal is thus condemn' 
there is much of it, obtained from the “ Borrea” seam, which is of very fair quality 

7 On the Sanctoria field there are three seams of excellent coal They are kno 
as the 11 Besherghur,” the “ Sanctoria,” and the ” Bamandiha” seams The Sancto 
coal is very rich in volatile matter, and is much in demand for gas-maktng 1 
Desherghur and Bamandiha are in all respects good steam coals. 

8 On the Rantganj field all coal found to the south-east of Asansol is of infer 
quality for locomotives, that found in the "Sidrsol” seam is probably the best, but co 
pared with that found further west, it is but a poor fuel There are still many mu 
being worked on the south east portion of the field, but most of the coal raised is for lo 
consumption and does not find its way into the export market On the northern porti 
of the field there are two «eams of good coal , they are the ” Seebpore” and “ Barabor 
seams 

g In the Jherria field there are some seventeen seams, the best coal being obtain 
from those known as ” No. i2,’ “No 13” and “ No 15” The majority of the coal m 
being put on the market is of good quality, and like the Sanctoria coal contains a lai 
quantity of volatile matter. 

10 The chief prospective coal field in Bengal is that known as the “Palamau,” f 
sometimes spoken of as the “ Daltonganj” field Some excellent samples of coal have be 
obtained on this field, which will be served by the projected line from Chandil to Mogl 
Sarai 

11 Wul out taking into account either the East Indian Railway Company’s nur 
at Gindih, or the numerous small workings (mostly outcrops worked by individual nati 
proprietors and whose output is— if of good quality— generally bought up by the loff 
colliery owners), the principal mines now being worked are Owned by companies as sho' 
in the following table — 


O wui ho Compact 


Name op Colliery 


Bengal Coal Company 



D lio 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
D Ho 


La kdee 

Doonkoora 

Sanctoria 

Desherghur 

Sodepore 

Nimeha 

Madhupur 

Ran ganj 


C \V Gray Esg Supdt. Ben 
Coal Company, Old Court Ho 
Street. 


Ditto 
Ditto 
Ditto 
Ditto 
Dtto 
D ito 
Ditto 

Ditto 


ditto, 
ditto 
d tto 
ditto 
d tto 
d tto. 
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O'* NINO Co Mr AMY 

Na e op Colliery 

Company s Representative in 
Calcutta 

New Beerbhoom Coal Company 

D to 

Bel 11 

Messrs Balmer l aw 
Cl ve St cet 

D tto 

ne k Co 103 

d tto 

Dlto 

Dhadka 

D tto 

dtto 

Bardkar Coal Company 

Khama dob e 

Mess s B rd & Co 

39 Strand 

D to 

Goorangdhi 

D tto 

d tto 

D tto 

Loyabad 

D tto 

d tt 

D to 

Garooi • 

D tto 

d tto 

0 tto 

Several work ngs on the Begu 
n a seam near Bardkar ow r ed 
by small proprietors the out 
put from uh ch s taken bv 
the Bardkar Coal Company 

D tto 

d (to 

Borrea Coal Company 

Rampore . 

F W He Igers k Co. 

136 Cannirg 

D tto 

Salanpore 

D tto 

d tto 

D tto 

Sh bdaspur 

D tto 

d tto 

Equ table Coal Company 

Desherghur 

Messrs Macnell St 

Co 2 Cl ve 

D t 0 

Lath pur 

Dtto 

d tto 

Damudar Coal Company 

Bharatchak ** ' 

Mess s Gordon Stewart k Co. 4 
Hare Street. 

D tto 

Bamandha . • 

D tto 

d tto 

D tto 

Gusk . 

D tto 

d tto 

D tto 

Lach pur • 

D tto 

d tto 

Bengal Nagpur Coal Company 

Gangat a 

Messrs F nlay Mu r& Co Cann ng 

D tto 

Bhuggutbee 

L) tto 

d tto 

Ran ganj Coal Assoc ation 

Bhoor ad h • • 

Messrs K Iburn & Cc 

1 Fa rle Place. 

D tto 

Jotjanak 

D tto 

dtto 

D tto 

Jam gram 

D tto 

d tto 

D tto 

Kastore 

D tto 

d tto 

Adja Coat Company 

Nundi 

Andrew Yule Jr Co 

Cl ve Row 

Katras Jhetr a Coal Company 

Seebpore 

D tto 

d tto. 

D tto 

Katras 

D tto 

dtto 

East Ind an Coal Company 

Kerdew ad h 

Jard ne Sk nner & Co Cl ve Row 

D to 

Khona 

D tto 

dtto. 

D tto 

Brahm nbararee 

D tto 

dtto 

Dto 

Gopalpo e 

D tto 

d tto 

D tto 

Mahatad sh 

D tto 

d tto 

D to 

B rs npore 

D to 

d tto. 

South Barikar Coal Company 

Patlaban 

Gladstone, Wyl e & Co tot Cl ve 
Street 

Barabon Coal Company 

Barabon 

Ram Chunder Barnerjee. 

°nvate Col ery at 

Sejoora 

Owned by Messrs. 
& C«. 

F nlay Mur 
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12 It the following table I g ve as fully as I am able, informat on regard ng the 
output of some of the best m nes — 


Name of M ne 

Own ng Company 

On what 
Coal field 

No on 
Map 

Best Seams 

Monthly 

Output 

Tons 

Remarks 

Kuld ah 

Bengal Coal Com 
pany 

Karharba 

■ 

Lower Karhar 
bdr 

12000 


La kdee 

Dto 

Ba akar 

2 

La kdee 

5000 


Sanctor a 

D tto 

Sanctor a 

4 

Sanctor a 

I 500 

Most of th s 
coal taken f r 
gas works 

Deshe ghur 

Dtto 

D tto 

S 

Desherghur 

6500 


Sodepore 

D Uo 

Dtto 

6 


4000 

Good loco mo- 
t ve coal Dut 
g es oil 

heavy smoke 

Madhubpur 

D tto 

Ran ganj 

8 


2 000 


Ran ganj 

D tto 

D to 

9 


3 000 


Borrea 

Ne v Bee bhoom Coa 
Company 

Borrea 

10 


12 OOO 


Belru 

D tto 

Sanctona 

11 


2 000 


Dhadka 

D tto 

Ran ganj 

12 


’ 35 °° 


Khamardob e 

Bardkar Coal Com 
pany 

Barakar 

>3 

Khamardob e 

5000 


Goorangdh 

D tto 

Ran ganj 

14 

5 foot seam 

10000 


Lojabad 

D Ito 

jherra 



5030 


Rampore 

Borrea Coal Company 

Borrea 

*7 

Lo er part of 
Borrea 

I 500 


Salanpur 

Sh bdaspur 

D 0 

1 ) tto 

D tto 

1) to 

1 

Dtto 

5000 


Deshe gnur 

Equ table Coal Com 
pany 

Sanctor a 

20 

Sancto a and 
Desherghur 

IOOO ° 

The whole of 
the output of 







taken by 

Messrs Mae* 
knnon Mac 
keni e and 
Co. 

Lach pur 

D tto 

D tto 

21 

Lach pur 

5 «JO 


Bharatehak . 

Damuda Coal Com 
pany 

D tto 

22 

Bharatchak 

3 000 


Bamand ha 

D to 

Dto 

2 ? 

Barnard ha 

2 500 


Gusk 

□ to 

Ran ganj 

24 


2 500 


Lach pur 

Ditto 

Sanctor a 

25 

Bamand f a 

2 SOO 


Gangat a 

Bengal Nagpur Coal 
pany 

D tto 

26 

Sanctor a 

3 000 


Bhuggutbee 

Dtto 

Jherm 

27 

Ncs it k 12 * 

5 SO® 

For loco pur 
poses No ia 

Bhoonad h 

Ran ganj Coal As so- 
c at on 

KarharbarS 

23 

Lower 1 arhar 
bar! 

6000 

il ne nearly 
worked out. 

Jotjlnak . 

Dtto 

Ran ganj 

29 

Jpper Damuda 

4 000 


Jam gram 

D tto 

Dtto 

30 

IS foot *eam 

1 000 
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Name of Mine. 

Owning Company 

On what 
Coal field 

V 

Best Seams 

Average 
Monthly 
Output in 
Tons 

Remarks 

Nundi . . : 

Adjai Coal Company 

Ramganj . 

3* 


2500 


Seebpore , 

Khatras Jhcma Coal 
Company 

Ditto 

3 J 


5 ojo 


Katras 

D ttO a 

Jhema 

39 


5000 


Kendewadih 

East Indian Coal 
Company 

Ditto 


1 



Khora 

Ditto 

Ditto 


I 

6000 


Brahminbararee 

Ditto 

D tto 

33 

) 

1 

New mmti 

Gopalporc . ! 

Ditto • 

Ramganj 

34 


2 000 


Sejoorah . . 

Messrs Finlay, Muir 
& Co. 

Jherria 

■3<5 

No 10 . 

5 000 


Barabom . 

Barabom Coal Com* 
pany 

Ramganj . 

37 




Patlaban . 

Soulh Bardkar Coal 
Company 

Bardkar . 

38 

B seam 

5000 



13 Guided by information given to me by the several railway companies who have 
had experience with the different coals and others who are in a position to express an 
opinion in the matter, I am able to select and place in the order shown in the following 
table some of the coals which are known to be suitable for locomotive purposes* — 


Order ot 
Merit 

From which Mine | 
obtained 

Colliery Owner 

Remarks 

1st 

Kuld ah 

Bengal Coal Company 

Karharbafi coal 

•• 

Bhoonadih . . 

Ramganj Coal Associa 

Ditto 

2nd 

La kdee 

Bengal Coal Company 

Barikar coal 


Khamardobte 

, Bardkar do 

Ditto. 

” 

Begunia 


Bardkar coal. There are several mines bear* 
jng th s name which are being worked by 
private part es but the Bardkar Coal Com- 
pany command most of the output from the 
Begunia seam 

3rd 

Desherghur 

Bengal Coal Company 

Desherghur coal 


D tto * . 

Equitable Coal Com 
pany 

Ditto The whole of the 0 itput of 

th 5 m ne is now taken by Messrs Mackmnon, 
Macken* e & Co 

4th 

Gangatia . 

Bengal Nagpur Coal 
Company 

Sanatoria coal 

„ 

Sodepore 

Bengal Coal Company 

Ditto. 

- 

Lachipur . 

Equ table Coal Com* 
pany 

D tto. 


O tto 

Damuda Coal Com 
pany. 

Ditto 


Ram and ha 

Ditto 

D tto 

” 

Belru 

New Beerbhoom Coat 
Company 



East tndian Ra I way Company's m nes not included. 
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Order of 
Merit 

Frorn which Mine 
obtained 

Coll ery Owner 

Remarks 

5th 

Nundi . . 

Adjai Coal Company 

Good Rantganj coal 

„ 

Seebpore » 

Katcas Jhema Coal 
Company 

Ditto 

■ 

Baraboni . • 

Baraboni Coal Com- 
pany 

Ditto. 

6th 

Goorangdhi . 

Barlhar Coal Com 1 
pany 

Ditto 


14 Any of the above mentioned coals would, I think, be found to mix well together, 
and I have no doubt that they might also be mixed with Singareni coal to the improve- 
ment of the latter fuel 


15 The Bengal coals now being used by different railway companies on their engines 
are as shown below — 


Name ot Railway Description of coal being used. 


Bengal-Nagpur 

. Sodepore 

Bengal-North-Western . 

Karharbiri 

Bombay Baroda 

. Borrea , Goorangdhi 

Burmah 

. Borrea 

East Indian 

. Karharbiri 

Eastern Bengal 

Khamardobie , Goorangdhi 

Great Indian Peninsula 

. Sanctona (delivered at Nagpur) 

Jodhpur .... 

Karharbiri 

North-Western 

. Goorangdhi , Khamardobie Karharbiri 

Oudh and Rohilkhand 

. Karharbiri. 

Rohilkhand and Kumaon . 

. Karharbiri 

Rajputana-Malwa . . 

. Karharbiri. 


16 Most of the better class Bengal coals may be said to be fairly good smithy coals, 
but in selecting for this purpose preference should be gtven to a sound, hard coal which 
will bear transport, and in tbe following list I name those coals which I think would be 
found most satisfactory — 

Karl arbirt coal — From any of the mines work ng th s coal, and that known as " sm (hy " coal 
from the East Ind an Ra Iway Company s coll ery 
B ariiar root —From the Latkdee, Khamardob e or Beguma mines. 

Dti> **gl ur coal —From any of the m nes work ng the Desherghur seam 
Sane tor 1 a —From any ot the mines work ng the Sanctor a seam 

Borrea coal — Trom the New Beerbhoom Coal Company s Borrea mine and the best coal from 
the Rampore Salanpur or Sh bdaspur mines 
Ramganj —Best coal from the Goorangdhi Nund Seebpore or Baraboni m nes 

*7 In the above list 1 have included “smithy coal from the Cast Indian Railway 
Company’s pits, because it was explained to me by the colliery manager, that, atthough 
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not allowed by Government to supply steam coal to any one but the Locomotive Superin- 
tendent of the East Indian Railway, there is no objection to his supplying other railways 
and private parties with small coal The “smithy ’ coal in question is of good quality, 
and the rate at which it is at present being sold is Rs 28 per ton The price to be 
charged for the coal raised at the East Indian Railway Company’s mines is revised and 
sanctioned by Government each half year In all probability the price of “smithy” 
coal for the half year commencing ist July 1895 will be Rs 3 per ton 

18 Except in the case of Karharbari “smithy" coal from the East Indian Railway 
Company’s colliery, I think it would not be advisable to take any but steam coil for 
smithy purposes The East Ind an Railway “ smithy ' coal would, I think, give satis- 
faction but if other coals are tried, 1 do not recommend the acceptance of small stuff 
known as ‘ Mill rubble ” and Brick burning rubble " 

19 Foundry coke of apparently fair quality is manufactured at several of the larger 
collieries and that made at the East Indian Railway Company s colliery at Giridih 
and the Bengal Coal Company s colliery at Sanctona is used in the railway shops at 
Jamalpur and Lahore respectively It may, later on, be possible to get supplies of 
Bengal coke which — although not of the same good quality as that which the Company 
now get from England — it may be an economy to use at Perambur, but at present there 
is none in the market 

20 The average normal price of Bengal coke is about Rs 8 per ton at place of 
manufacture, and the cost of bagging it would be about Rs 5-8 per ton * 

21 Within the last two years a great impetus has been given to the Bengal coal 
industry, owing to the increased demand for Indian coal, consequent on its good quali- 
ties being made more generally known during the late coal strikes in England The 
Peninsular and Oriental and the British India Steam Navigation Companies, as well 
as most of the other shipping companies whose steamers ply to and from Calcutta, are 
now large consumers of Bengal coal, and many mills in the Bombay Presidency, as well as 
the railway companies working to ports on the west coast ol India, have, since the 
difficulty of getting cheap English coal arose, been in the market for Calcutta seaborne 
coal 

22 Until within the last few months it was a question of finding a market for the 
comparatively speaking little coal raised at the different mines, now the question is 
bow to obtain the coal quickly enough to meet the demand for it. 

23 Railway companies are being pressed to complete projected lines which will 
open up new and extensive tracts of country known to be rich in coal of as good, if not 
better quality than the best at present being worked, the existing collieries are quite un- 
able to cope with the demands made on them, and coal which twelve months back was 
sold at the pit s mouth for between two and four rupees per ton is flow being paid for at 
the rate of between five and seven rupees a ton 

24 The want of labour, and the absence of better facilities for transport, appear to 
be the chief causes interfering with more extensive working in the already opened up 
districts 

25 There is a general complaint that the East Indian Railway Company is unable 
to supply wagons as quickly as required, and 1 understand that it is as much as that Com- 
pany is able to do to find engine power to meet the requirements of the traffic between 

* Ore hundred bags at Rs so, and 27 bag* to a ton ol coke. 
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the mmes and Calcutta Many colliery managers are also complaining of the delays that 
arise in the matter of putting down additional sidings at the mines 

26 The recent large export business has not, however, been an altogether 
unqualified advantage to the reputation of Bengal coal To meet the orders of customers, 
inferior coal has been shipped under the name of some coal of known good quality In 
some cases a coal company under contract to supply a large quantity has purchased and 
included in their deliveries coals obtained from mines other than their own It does not 
necessarily follow that the coal thus obtained was inferior to that worked out of their 
own pits, but it would probably be of a different description to that contracted for In 
other cases colliery proprietors have in their first dealings with a customer, supplied coal 
of better quality than was being taken out of their own pits, and having obtained an 
order on the reputation of the sample submitted, have then completed their deliveries 
From their own mines 

27 Advantage has been taken of the various ways in which a name can be applied to 
a coal Thus a coal of poor quality collected from some small surface working and put 
on to the railway at Barakar station has been allowed to bear the name ' Barakar, ’ a 
title which, as explained in paragraph 2 is legimately applicable only to coal of a parti 
cular nature or a coal which though of an inferior description and obtained on other 
than the Barakar field but of Bar&kar formation (i e cobbley) has been sold as 1 Barakar 
coal Again a refuse coal, which in the first place has been sold by the Barakar coal 
Company from any of their workings (some of their pits are many miles away from Barakar 
and have no Barakar coal m them) has also been passed into the market as Barakar 
coal * In the same way the names " Sanctona, " ‘ Desherghur, ' Damnda, etc, hav 
often been knowingly misapplied to the disadvantage of the purchaser 

28 Further, when as has lately been the case, there has been a sudden demand for 

coal, some collieries have I am afraid, not been over particular in the matter of separat* 
mg their good from inferior coal One constantly hears it jokingly remarked that at 
present anything black will sell as coal’ and that most of the mines are now turning out 
' only 100 per cent of steam coal " As a matter of fact little screening is being done at 
any of the mines and it is quite open to question whether old pit brow refuse does not 
sometimes find its way into the railway trucks * 

29 In this way some very poor coal has been exported to Bombay and it is not \ 
surprising that as is the case, Bengal coal is there condemned as an inferior and very 
dirty locomotive fuel 

30 The only excuse for this style of working is that agents and colliery managers 
are b“ing pressed to supply beyond their resources and purchasers are often willing to 
accept what they can get, rather than take the alternate of going without altogether 

31 It is possible* that the lately formed ' Indian Mining Association or some oth*r 
corporation of those interested in the success of the Bengal coal trade, will be able to see 
their way to introducing some check on the discreditable way in which much of the 
business is carried on by petty contractors and agents but in the meantime the only safe 
guard for purchasers, who are not on the spot, is to refrain from do ng business witn 
any but coal companies or agents of well known good repute 

32 'Speaking without a very intimate knowledge of the subject, it seems to ne 
that coal mining m Bengal has as yet hardly advanced beyond t he speculative stage of 

• The terms “Dir .War (toper and Darikar dt strut * whch have occas anally been quoted on 
the Madras Ra 1 way are terms invented by middlemen for the r own purposes and have no real * ST* 1 * 
ficanee in »he Bengal coal market. 
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development Most of the mines are not well equipped, and in nearly all cases it 
would seem as though the system of wo rkmg was a hand to-mouth one. It is not nntif 
an order for a supply of coal is received that earnest work is done, and little, if any, 
coal is raised or new workings commenced in anticipation of orders. The consequence 
is, that when, as at present, there is a large purchasing market, the collieries are unable 
to supply, owing to absence of proper development and want of organised labour 

33 The difficulty of obtaining, or rather I should say, the difficulty of retaining, 
good labour at the mines is without doubt a matter of much concern to many of the 
colliery proprietors The natives of the district are an independent and improvident 
class, and it is difficult to persuade them to earn more than a bare subsistence. As a 
rule a higher rate of wages means with them fewer hours of work, so that an increased 
rate of pay does not necessarily lead to a larger output of coal The harvests during the 
last two years have been exceptionally good, and food being cheap, the natives are now 
more indifferent and independent than usual. 

34 But as an example of what can be done in the matter of overcoming the 
difficulty of getting steady labour, it is only necessary to look at those collieries worked 
on a system snch as that adopted at the East Indian Railway and Bengal Coal Com- 
pany’s workings, where as large Zemindanes, the companies encourage their people 
to settle near their work and take advantage of rules introduced for their comfort and 
welfare The serious trouble which so cripples many of the Bengal collieries has been 
entirely overcome at Giridib, and it has been possible to* largely increase the number 
of labourers at the East Indian Railway Company's pits, within the last three years 
without enhancing the rate of wages 

• There is, 1 think, no doubt that when, as seems now to be probable, the better 
class collieries can look to steady working, and things are done m a more systematic 
way the labour difficulty will become a thing of the past. At present, however, it is 
one of the great impediments to the more successful working of the mines, and is 
one of the causes for the present high price of Bengal coal. 

36 Under normal conditions the estimated average cost of colliery working w 
Bengal, for mines served by Railway, may be taken at — 

Rs. A. 

Cutting and bnngn g to surface and load ng into railway trucks, per ton . t 2 

RoyaYiy, pw \on . . • * 0 1 

Charge to capital on account of expend tore on workings of no intrinsic value, 
per ton . ... ....OS 

Cost of establ shment, per ton 0 3 

Depreciation of machinery and tools, per ton 

Contingencies, per ton . •* 0 > 

Total per ton In railway truck . 2 o 


At present the labour charges are high, and thr price now paid by purchasers tor 
coal, loaded into wagons at the pit’s mouth, is from Rs 5 to Rs 7 per ton 

37 Nearly all the coal raised on the Karbarban field is despatched in a westerly 
direction for use on d fferent railways, and most of the coal raised on the Ramganj 
held is used loyally, but coals from other districts are now being largely exported from 
Calcutta 

38 The East Indian Railway Company have running powers over the Eastern Bengal 
State Railway, between Naihati and Calcutta, and over the Port Commissioners’ lines at 
Calcutta, and coal is trained from the mines to shipping depots on either the Calcutta or 
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the mines and Calcutta Many colliery managers are also complaining of the delays that 
arise m the matter of putting down additional sidings at the mines 

26 The recent large export business has not, however, been an altogether 
unqualified advantage to the reputation of Bengal coal To meet the orders of customers, 
inferior coal has been shipped under the name of some coal of known good quality In 
some cases a coal company under contract to supply a large quantity has purchased and 
included in their deliveries coals obtained from mines other than their own It does not 
necessarily follow that the coal thus obtained was inferior to that wo ked out of their 
own pits, but it would probably be of a different description to that contracted for In 
other cases colliery proprietors have m their first deal ngs with a customer, supplied coal 
of better quality than was being taken out of their own pits, and having obtained an 
order on the reputation of the sample submitted, have then completed their deliveries 
from their own mines 

27 Advantage has been taken of the various ways in which a name can be applied to 
a coal Thus a coal of poor qual ty collected from some small surface working and put 
on to the railway at Barakar station has been allowed to hear the name " Barakar, ' a 
title which, as explained in paragraph 2 is Iegimately applicable only to coal of a parti 
cular nature or a coal which though of an inferior description and obtained on other 
than the Barakar field but of Barakar formation (i e cobbley) has been sold as “ Barakar 
coal Again a refuse coal which in the first place has been sold by the Barakar coal 
Company from any of their workings (some of their pits are many miles away from Barakar 
and have no Barakar coal in them) has also been passed into the market as Barakar 
coal* In the same way the names ‘ Sanctona," • Desherghur, * Damuda, etc, hav v 
often been knowingly misapplied to the disadvantage of the purchaser 

28 Further, when as has lately been the case, there has been a sudden demand for 

coal some collieries have I am afraid, not been over particular in the matter of separat- 
ing their good from inferior coal One constantly hears it jokingly remarked that at 
present anything black will sell as coal and that most of the mines arc now turning out 
* only too per cent of steam coal ’ As a matter of fact little screening is being done at 
any of the mines and it is quite open to question whether old pit brow refuse does not^ 
sometimes find its way into the railway trucks 1 

29 In this way some very poor coal has been exported to Bombay and it is not ^ 
surprising that as is the case, Bengal coal is there condemned as an inferior and very 
dirty locomotive fuel 

30 The only excuse for this style of working is that agents and colliery managers 
are b-ing pressed to supply beyond their resources and purchasers are often willing to 
accept what they can get rather than take the alternate of going without altogether 

31 It is possible - that the lately formed * Indian Mining Association or some oth*f 
corporation of those interested in the success of the Bengal coal trade, will be able to see 
their way to introducing some check on the discreditable way in which much of the 
business is carried on by petty contractors and agents but in the meantime the only safe- 
guard for purchasers, who are not on the spot, is to refrain from don g business wttn 
any but coal companies or agents of well known good repute 

32 Speaking without a very intimate knowledge of the subject, it seems to ne 
that coal mining in Bengal ha s as yet hardly advanced beyond the speculat ve stage of 

• ihe WrII „ • Bsrmkar ftafit' and - Darikar Ji strut ’ wh eh have oceas onalty been quoted or> 
the Madras Railway are term* invented by middlemen fur ther own purposes and have no real s gnl- 
fttance In the Bengal coal market. 
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development Most of the mines are not well equipped, and in nearly all cases it 
would seem as though the system of working was a hand to mouth one. It is not nntil 
an order for a supply of coal is received that earnest work is done, and little, if any, 
coal is raised or new workings commenced in anticipation of orders The consequence 
is, that when, as at present, there is a large purchasing market, the collieries are unable 
to supply, owing to absence of proper development and want of organised labour 

33 The difficulty of obtaining, or rather I should say, the difficulty of retaining, 
good labour at the mines is without doubt a matter of much concern to many of the 
colliery proprietors The natives of the district are an independent and improvident 
class, and it is difficult to persuade them to earn more than a bare subsistence As a 
rule a higher rate of wages means with them fewer hours of work, so that an increased 
rate of pay does not necessarily lead to a larger output of coal The harvests during the 
last two years have been exceptionally good, and food being cheap, the natives are now 
more indifferent and independent than usual. 

34 But as an example of what can be done in the matter of overcoming the 
difficulty of getting steady labour, it is only necessary to look at those collieries worked 
on a system such as that adopted at the East Indian Railway and Bengal Coal Com- 
pany’s workings, where as large Zemindanes, the companies encourage their people 
to settle near their work and take advantage of rules introduced for their comfort and 
welfare The serious trouble which so cripples many of the Bengal collieries has been 
entirely overcome at Giridih, and it has been possible to largely increase the number 
of labourers at the East Indian Railway Company’s pits, within the last three years 
without enhancing the rate of wages 

- 35 There is, I think, no doubt that when, as seems now to be probable the better 
class collieries can look to steady working, and things are done m a more systematic 
way the labour difficulty will become a thing of the past. At present, however, it is 
one of the great impediments to the more successful working of the mines, and is 
one of the causes for the present high price of Bengal coal. 

36 Under normal conditions the estimated average cost of colliery working in 
Bengal, for mines served by Railway, may be taken at— 

Rs. A. 

Cutting and bnngu g to surface and load ng into railway trucks per ton . . I 2 

Royalty, per ton •• ... • 07 

Charge to capital on account of expend tore on workings of no intrinsic value, 
per ton • ... .... o a 

Cost of establishment, per ton ........oa 

Deprenat. on of machinery and tools, per ton . .... o a 

Contingencies, per ton .. ... ...01 

Total per ton in railway truck . a o 

At present the labour charges are high, and the price now paid by purchasers for 
coal, loaded mto wagons at the pit’s mouth, is from Rs 5 to Rs 7 per ton 

37 Nearly all the coal raised on the Karharban held ts despatched In a westerly 
direction for use on different railways, and most of the coal raised on the Ramganj 
held is used loyally, but coals from other districts are now being largely exported from 
Calcutta 

38 The East Indian Railway Company have running powers over the Eastern Bengal 
State Railway, between Naihati and Calcutta, and over the Port Commissioners lines at 
Calcutta, and coal is trained from the mines to shipping depots on eith-r the Calcutta or 
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Howrah side of the river Hooghly as requ red I attach to th s reporta sketch map show 
ing the lines of railway referred *o, Plate LXXVI 

39 For the purpose of calculating the rates for carr age of coal the Ra lway Com 
panies consider all Calcutta and Howrah si ipp ng depfits as be ng the same d stance from 
Hooghly, and in the table given in para 40 Calcutta includes all such depfits The rates 
for carr age of large cons gnments of through booked coal and coke to Calcutta are the same 
on the East Ind an and Bengal Nagpur Railways and quoting from the last published 
Goods Tariff the rules which apply to coal exported in large quant ty arc the 
following — 


“Section ill — Rates for charge — In cons gnments of300o maunds and over For ads 
tanceup to 400 in lea mdus ve o 15 p e per maund per m !e 

A term nal charge of 2 p ea per maund n add t on Is lev ed in the case of coke and 
patent fuel booked to Howrah Sealdah and v a and Ch tpore and v a * 

Section 112 — At the end of any calendar half year a cons gnee whose aggregate con 
s gnments rece ved at one stat on du ng the half year shall have exceeded 50 000 maunds 
may cla m a refund n respect of the payments made n accordance w h the follow ng 
scale For the purposes of th s rebate all Calcutta stat ons to be regarded as one w th 
Howrah — 


On quant t es n excess of— Rebate 

50 000 up to goo ooo maunds 2} per cent 

200 000 400 000 5 

4000 do 600000 7 1 

600 000 » 800 000 10 

800000 15 „ 


the rebate under th s scale w 11 be 1 tn ted to 10 per cent of the total quant ty ear 
ned 

Section 113— An add tonal rebate to that granted under Sect on n 2 and calculated 
on the same scale wll be allowed on the whole quant ty of coal expo ted by one cons gnec 
by sea from Howrah or Calcutta as shown by the b Is of lad ng but not nclud ng 
bunker coal Th s add t onal rebate w II be 1 m ted to 10 per cent of the total quant ty 
exported 

Thus the max mum rebate cla mable on exported coal w 1 be 10 per cent n accordance 
w th Sect on 112 and 10 per cent n accordance w th Sect on *13 or 20 P er cent a to- 
gether 

40 The following table sho vs tie cost of carnage of consignments of over 3000 
n aunds of coal from some of the pr nc pal coal receiv ng stat ons to Calcutta — 



An add tional m leagc charge— with a m nitnum of one mile— is made for all coal worked 


out of coal company’s s dings 

• The stations named are Calcut a depfits 
f Maund* x 27 2* 
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4t In reply to my enquiry as to whether the Madras Railway Company might 
hope to have a Special rate quoted to them if they were in the market for large quan- 
tities of Bengal coal the Agent of the East Indian Railway advised me that there was no 
chance of his Company being able to see their way to giving any conce c sions beyond those 
now made to large exporters It was stated that, although the quantity of coal now being 
earned over the East Indian Railway is large, the profits to the Company are— owing to 
the cheap rates— only small, and that any further reductions could not be thought of at 
present 

42 I was informed that the East Indian Railway Company are anxious that the 
Great Indian Peninsula Railway Company should co operate with th«.m in view to the 
introduction of a low through rate for coal carried to Bombay from the Bengal collieries, 
but that th£ Great Indian Peninsula Railway Company are not disposed to fall in with 
the proposal 

43 The East Indian Railway have also under consideration an arrangement by 
which coal could be booked through by rail and steamer from a coal-receiving station m 
Bengal to any Indian coast port at which the regular trading steamers ate in the habit of 
calling Other merchandise is now dealt with in this way, and it is hoped that the 
steamer companies will be able to see their way to extending the arrangement, so as to 
include coal and coke 

44 As yet there are not any modern appliances in the way of machinery for the 
loading of sea going vessels with coal at Calcutta, and at present all such work is done 
by band. 

45 When a steamer is berthed in the docks near to a line of railway, most of the 
coal is earned direct from the railway trucks to the vessel , but it often happens that, in 
order to release wagons, the coal has to be temporarily deposited on the dock sill All 
work done inside the docks is performed by labourers employed by the Calcutta Port 
Commissioners Shippers are not allowed to employ their own labour, and the charge for 
transhipping coal from wagons to ship is 8 annas per ton In the case of a tween deck 
steamer, it is considered good work if between 800 and 1,000 tons of coal is put on beard 
per diem 

46 The British India Steam Navigation Company have a riser pier of their own 
at Bracebridge Hall on the Calcutta side of the river One steamer at a time can moor 
alongside of this jetty, and railway wagons are run near the receiving \essel , the loading 
being done in the same way as in the docks 

47 At Shahmar, on the Howrah side of the river, several of the coal companies 
have plots of ground, which they rent from the Port Commissioners, on which coal is 
deposited prior to transhipment by lighters to steamers The East Indian Raiwlay have 
a line to Shalimar from Howrah, but comparatively speaking only little coal is brought 
to thts depit 

48 Most of th* export coal is shipped either at the docks or at the British India 
Steam Navigation Company s wharf, but much is brought by rail to the East Indian 
Railway Company’s depit at Howrah, and transported thence to steamer* by lighters, 
which carry on an average 25 tons each At this depit there are three stagings with 
shoots on which hopper wagons can be rufl out and their contents dropped direct into 
lighters moored alongside , but as most of the coal is received in ordinary wagons with 
side doors, this arrangement is useful only to a limited extent It often happens that 
owing to the crowded state of the yard, it i* not possible to get the hopper wagons into 
position ftr running on to the stages and another drawback to the mo'e extensile use 
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of the shoots, is that lighters cannot always moor at the stages At high tide the boats 
cannot be placed below the shoots, and at low tide there is not sufficient water to allow 
of the boats being floated to the stages 

49 Most of the coal received at the East Indian Company s depfit at Howrah 
is first unloaded on to the ground and afterwards carried in baskets to lighters, which 
take it to the receiving steamer Much of the coal has to be carried over 300 yards, and 
on the occasion of my visit nearly all available space was occupied with some thousands 
of tons of coal of all description The many heaps were in dose proximity to eafh other 
and I should not be surprised to learn that those supervising the work of loading up light 
ers sometimes make a mistake (?) and take coal from a heap of poor quality and get it 
mixed up with coal of a better description The railway company charge ground rent 
for coal depositing plots in their Howrah dep6t and accordingly as the plflts are near 
to or far from the wharfs the charges vary from Rs 5 to Rs 20 per mensem for 
each plot of 1 000 square feet 

50 The approximate cost of transporting coal from railway wagons— received at 
either Howrah or Shalimar — to steamers may be taken at annas 12 to annas 14 per 
ton including hire of lighters 

51 Many schemes for the better working of coal cargoes are under consideration, 
but so far those interested have not been able to agree as to what should be done 
The chief causes which would appear to stand in the way of the introduction of means 
for direct and rapid loading are- 

fa) Want of confidence on the part of coll ery propr etors as to the r ab 1 ty to supply in large 
enough Cons gnmenls 

(6) Doubt as to the ab I ty of ra Ktaj compan es to supply a large number of vagons at some 
part cular coll ery at short not ee. 

(0 The major ty of the steamers trad ngto Calcutta having the r decks so arranged that a lot of 
tnmm ng has to be done when a cargo of coal is put on board 

(<f) If a coal load ng wharf w th modem appliances is built on the r ver much work would be 
taken from the docks and the Port Comm s oners would be losers thereby 

52 The most advanced scheme is that proposed by the East Indian Railway Com 
pany which is to construct a branch line of railway taking off from their main line near 
Bally and lead ng to a coal wharf to be built on the Howrah side of the river opposite to 
Garden Reach on which would be erected cranes for lifting and tilting wagons over the 
hatchways of vessels All plans and estimates have been drawn up, and I understand 
that the work and expenditure has received the approval of the Company s Board of 
Directors The total estimated expenditure amounts to some 15 lakhs of rupees but 
as the mercantile community do not press the matter, and the Port Commissioners are 
naturally not in favour of it it i s considered very doubtful whether Government will 
accord tl eir sanction to the scl eme There appears to be a strong feeling against the 
construction of the proposed line from Bally as it is thought that, if the line is made, it 
may interfere with the entrance of the Bengal Nagpur Railway in to Calcutta It would 
seem that the general feeling amongst merchants is that it would be a good thing 
for the trade of the port if another railway company were to work into Calcutta and 
with th s in view they do not look with favour on any scheme which may in anyway inter* 
fere with the proposed extension of the Bengal Nagpur Railway 

53 It is thought that the Calcutta Port Commissioners would probably consider ,t 
worth their while to erect suitable appliances for the d rect loading of coal carrying 
steamers if there were more steamers of the coll er clas% trading to the port As it is 
nearly all steamers which now ply to and from Calcutta are ftted with several decks 
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arranged for the sto vage of general cargoes and owing to the amount of trimming that 
has to be done when they carry a full bulk cargo, these vessels could not be loaded with 
such quick despatch as to warrant the putting down of the shore arrangements required 
for the rapid and direct loading of coal 

54 As I explain further on in this report, it is probable that ere very long there will 
be many collier cla«s steamers trading from Calcutta and it can 1 think be only a 
short time before proper facilities for dealing with export coal are introduced at that port 

55 It sometimes happens that large steamers which have to leave Calcutta on a 
neap tide have to complete their loading after having passed over banks which obstruct 
their passage down the river several miles befow Calcutta City, so that in some cases, 
even with tlie best appliances for quick loading at the docks or elsewhere near Calcutta it 
will occasionally J>e necessary for part of a coal cargo to be transferred to a steamer by 
means of lighters 

56 The question of converting Diamond Harbour into a port suitable for large 
ocean-going steamers was very thoroughly considered so ne ten years back, before the Kid 
derpore docks were sanctioned, and, although many of those consulted were in favour of the 
building of docks at Diamond Harbour the scheme did not meet with general approval, 
and was subsequently abandoned The Eastern Bengal Railway Company and the Agents 
of the British India Steam Navigation Company have since taken up the question of the 
construction of a river pier for d rect loading of large steamers at this place but decided 
that such an arrangement was not practicable 

57 The quantity of coal exported from Calcntta during the last ten years has been— 



Foreign TRAbs 
including Ceylon 

Coasting trade 
including Burma 

Total. 



Tons. 

Tons 

Tons 

rwclve months end ng 31st March 

1886 


2 186 

36S6 

Do 





Do 



1638 


Do. 

1889 

15642 

41 145 

56787 


1890 

39 957 



Do 

i8gt 

26 207 

105 721 

13 1 9*8 


1892 




Do 


15 620 


221,380 

Do. 

1894 




'rom 1st Apr 1 1894 t0 2Sthfeby 

1895 

57 077 

177 390 

23+467 


58 The principal shipping firms in Calcutta are — 


Company’s own Superintendent agent 

Messrs Mack non Mackenz e and Co do. 

, Turner Momson and Co do. 

Gladstone Wytl e and Co , do 
„ F nlay Mu r and Co., do 

, Graham and Co. do, 

„ Hoare M Her and Co. do 

, Duncan Bros. do 

„ S mpson and Co. do 


or the Pen nsular and Oriental Steam Nav gat 
Brit sh Ind a Steam Navigat on Co. 

As at C L ne of Steamers. 

Cty do 

Clan do. 

Anchorand Hansa Line of Steamers 
Hamson Line of Steamers. 

Mutual do. 

Calcutta Land ng and Sh pp ng Co. 


Co 


The British India Steam Navigation and the Astatic Companies have a regular service 
of steamers to Indian ports The other steamer lines do not participate in the regular 
coast trade, but with the exception of the agent of the Peninsular and Oriental Steam 
Navigation Company, the Calcutta agents of the respective companies are sbipbrokers who 
do business on their own account Messrs Simp'on and Company do a large business as 
landing and shtpp ng agents and are prepared at alt times to enter into a conlraet to lord 
coal into steamers not ljing in the docks 
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59 With the exception of a few small consignments for Bombay, the Peninsula and 
Oriental Steam Navigation Company have not hitherto carried coal for the public They 
have two steamers which hate been fitted up specially for the coal carrying trade, but it is 
contemplated that these vessels will be fully engaged in carry log coal for the company « own 
use at their coaling stations in Ceylon India, and the Straits In reply to my enquiry as to 
whether it was probable that later on they would be in a position to carry under contract 
for the public, 1 was informed that there was not much likelihood of their doing so 

60 The British India Steam Navigation Company have two steamers of the collier 
class now at work, and have four more such vessels uftder construction. These steamers 
will generally be engaged in carrying coal to the company s coaling depfits in the East, 
but the Agents anticipate being able to occasionally use them in conjunction with their 
regular steamers when large consignments of coal ate being earned to different ports I 
understand that the company are likely to add to their fleet of coal carrying steamers as 
the Calcutta export coal trade increases The company state that they can undertake to 
deliver coal in stated quantities at stated times, but that if it is left to them to deliver as 
convenient to themselves, they will probably be able to see their way to reducing their 
charges The agents were unable to quote an approximate price at which they would be 
prepared to contract to carry regular supplies of coal 

61 As well as being agents for the British fndia Steam Navigation Company, Messrs 
Mackinnon Mackenzie and Co are large dealers in coal, and they have directly a large 
interest in the coal producing business. Several of the best mines in Bengal are under 
contract to give them the whole or a large part of their output, and Messrs Mackinnon, 
Mackenzie and Co are prepared to take contracts for the supplies as well as delivery of 
coal With their own loading depftt and a large number of steamer* always available, 
they are able to compete on very favourable grounds with others 

62 The Asiatic Steam Navigation Company say that the) have considered the ques* 
tion of having collier steamers to trade between Indian ports, but that they are not satis- 
fied that rt \n\\ pay to have that class o! steamer They say that Rs 5 per ton is the 
lowest freight charge at which it can be expected that coal will ever be carried from 
Calcutta to Madras, and they give it as their opinion that without a return cargo, steamers 
could not work at as low a rate as this They are not prepared to enter into any agree 
ment for carrying regular supplies of coal and say that at all times coal will have to give 
way to better paying merchandise I was advised that at times when there is a heavy 
gram traffic they wiU probably be unable to carry coal at all, and at other tunes the 
freight for coal will vary accordingly as there is much or little other merchandise to carry 

63 The other shipping agents referred to in para 58 all stated that none of the 
regular steamers for which they are agents can be considered in connection with the 
question of coal carnage to Madras, but they all expressed their willingness to act on behalf 
of the Madras Railway Company, in the matter of either obtaining a suitable steamer on 
a time charter, or chartering vessels as required for single voyages These agents would 
further be glad to supervise work and make disbursements in Calcutta, should the railway 
company hire a steamer on a time charter, the rate of commission for such business to 
be a fixed rate per voyage, or a percentage on the tonnage carried, or on the payments 
made on behalf of the railway company 

64 It would appear that ship owners have a dislike to trad ng with Madras 
Whether Madras has deservedly obtained for itself a bad name for other reasons, or 
whether it only shares in the prejudice which Calcutta firms have against all Indian east 
coast ports, at which the landing facilities are so bad, I am unable to say, but certain it is 
that ship owners and agents much prefer to trade with Colombo, Bombay, and other west 
coast ports rather than with Madras 
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65 It is, however, 1 think generally recognised that the freight charges now being 
paid on coal exported from Calcutta to Madras are higher than they should be but it will 
not be until the monopoly which the regular lines have, is broken through, that any great 
improvement can be looked for in this respect 

66 English built sailing ships and native craft cannot be considered in connection 
with the question of regular coal carriage from Calcutta to other Indian ports Insurance 
companies will not grant policies in the case of native ships and large sailing vessels 
cannot compete with steamers in the matter of short distance freight especially when, 
as at Calcutta there are heavy towage charges to be met A sailing ship would have 
to take in and discharge ballast through her hatchways each return trip, and the un 
certainty as to the time that would be occupied between ports would interfere with 
any arrangement for regular working 

67 Several of the large coal companies have lately been considering the question 
of establishing their own fleet of colliers but while they have been thinking the British 
India Steam Navigation Company has acted , and it is doubtful whether the coal com 
panics will now venture to compete with Messrs Mackinnon, Mackenzie and Company 
in the coal carrying trade If the coal companies have their own steamers they must 
expect to have to work them back to Calcutta from th“ delivering port in water ballast, 
whereas the British India Steam Navigation Company, being an old established concern 
with shipping agents at most of the ports at which coal steamers would be requ red to 
call would often be able to get return cargoes to Calcutta and the coal companies are 
afraid that the British India Steam Navigation Company will be able to afford to always 
keep their freight charges for coal at such a figure as to successfully compete with any 
opposition steamers lam at liberty to state that the question of having their own 
fleet of colliers is still before one of the leading coal companies in Calcutta and another 
company state that in the event of their obtaining a contract for the regular supply of 
large quantities of coal they will arrange to hire a collier steamer on a time charter 

68 Many coal steamers are now available for sale or hire in England but owners 
hope for a great improvement in the shipping business within the next few months and 
it is not likely that any vessel could be obtained on a time charter for longer than twelve 
months It is thought that a collier steamer could now be chartered for twelve months at 
a monthly rate equal to about Rs 4 per ton of carryi lg capacity With the present faci- 
lities for loading at Calcutta and discharging at Madras, such a steamer should be able 
to make fourteen or fifteen double voyages between Calcutta and Madras in a year 


69 As an example of the terms on which such a vessel could be chartered I give 
below extracts from a Charter Party agreed to by 2 Calcutta firm during the month of 
March 1895 in the case of a steamer of * 2 381 tons gross register or thereabouts 
of* x 526 tons net reg ster or thereabouts, and of 300 H P or thereabouts ' hired on 
a lime charter for six months — 

The capta n states that steamer can I ft 3 284 tons dead we ght inclus ve of coaf and stores. The 
steamer to guarantee a speed of 9 knots per hour on a consumption of 16 tons Card (I 
coal for 24 hours. ••••••••• *••• 

Owner shall provide and pay for all the provisions and wages of the capta n, officers, engi- 
neers firemen and crew for the insurance of the vessel also for all eng ne room and other 
stores also for dunnage when necessary and shall ma nta n her under Crush colours and 
in a thoroughly efficient state for the serv ce and in every way seaworthy in hull bo'Vrs 
maeh nerv and equipment The charterer shall pros de and pay fcr all the coa/s, fatt, 

, mats, port charge- p lota ges agencies comm ss ons and all other charges whatsoever except 
those before stated ••••••••• Charterer skill 

pay for the use and h re of s* d vessel at the rale cf Rt2 000 per ea endar mon b * 

* • • Payment tobe made in cash month y In advance. • • • • 
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70. Asa guide to the probable cost of working a time-chartered steamer between 
Calcutta and Madras, I quote below some notes kindly furnished to me by Rlr Paterson 
of Messrs Hoare, Miller and Company with which 1 have embodied other information 
obtained from the Secretary of the Madras Harbour Trust — 


Steamer to make round voyage to Madras in 24* days = i5*voyages in a year, carrying capacity 
say 3 2 0 o tons each voyage and 250 tons in bunkers 
Freight at Rs 4t per ton a month on carrying capacity of the steamer 

“including bunkers = Rs 14000 X 12 . . . . . = Ra 1,68000 

Cost of bunker coal —180 days steaming (15 voyages) = 20 tons a day 

S3 600 tons coat at Rs 9}; . , . . , = ,, 32400 

Calcutta disbursements § say Rs 1,600 each voyage . . , . = „ 2 000 

Agents’ commission. As 4 per ton of freight . . . , ,= „ 12,187 


Madras Disbursements 


Pilotage fifteen soyages at Rs 34 per voyage . . . . = Rs, 510 

Port dues on net tonnage, say 1,800 tons for fifteen voyages = 27,000 

tons at As 1} per ton . . . . .= „ 2953=3463 

15) 240,050* 

Cost per voyage . Rs 16003 


or Rs 16003 _ p 3 4 ., 4 5 C03t per ton 0 f carg , 0 

3 950 

71 The insurance rate quoted by Messrs Hoare, Miller and Co is $ per cent. 


72 Taking the figure Rs 4-14.6 (see para 70) as the cost at which a too of coal 
can be earned from Calcutta to Madras, the following calculation gives the approximate 
cost of conveying a ton of coal from a mine near Sitarampur or Barakar railway station 


to the Madras Railway Locomotive yard at Royapuram — 

Rap 

Railway freight to Calcutta , . .2157 

Transhipping from ra Iway truck to steamer at Calcutta . . . . 0 12 o 

Steamer carriage to Madras 4146 

Madras Harbour dues . . . oiao 

Discharging at Madras ]| . 15 o 

Madras Harbour charge on railway trucks . 02a 

Cost of conveying a ton of coal from mine to Royapuram yard . u 7 t 


73 Accepting the above figure as approximately correct, it Mould appear that before 
Bengal coal can be put down in the Royapuram yard at the same price as that now paid 
for Smgarem coal, vis , Rs 14 per too, it must be obtainable at the pit s mouth at a price 
not exceeding Rs. 2 8-1 1 per ton But I consider that the charges dealt Mith in para 70 
may be accepted at outside rates The cost of bunker coal Mould be the same as that paid 
for cargo coal, uhich must be cheaper than Rs 9 per ton before the Madras Railnay 
Company can do business with the Bengal mines The Calcutta transhipping charges are 
taken at 12 annas per ton, but if— as would probably be the case— -nearly all loading Merc 
done in the docks, the rate for this work would be only ajinas 8 per ton It is also probable 
that the rate of commission to be paid to a Calcutta agent could be arranged on more 
favourable terms for the company. It must also be remembered that the quality of the better 

• Twenty-four day* u p obably >1 beral «t mile for* ateamer of about J,oo» tom, t aia dsji laid ng feo daya 
jo tod from Mad as eight day* d achirgmg-,4 daya " 

t Freight tooU probably be now arranged at about Ra 4 per ton, and fora ateamer of lay 3.000 tom carry DC 
capae ty aomrthing leu m gbt be takeo 

♦ Taken at lo«ert pneu now ml ng at Calcutta 

f (net odea pilotage port duea mooring charge* etc ete * 

| ladudeaaleredorea annaaj trait h re and gunows Ra 14-0 panerage anew fi - Ra. 1 IJ-O par ton 


Sr.uxrrD Paitrs, 1894. 


3=5 


Note on Bengal Coal 


cla« Bengal coil* i* superior to tliat of Smgsreni coal, and t consider tliat when making a 
comparison, an allowance of al Inst lo per cent should be added to the estimated price 
of Bengal coal l think, therefore, that it is quite possible'that if the company were to 
charter Ihnr own st*amcr they would be able to aflord to pay as much as from Rs 4 to 
Rs. 4 S*o per ton for coal at the Bengal mines and jet put it down at Madras at less cost 
than the price at which Deccan coal is now supplied. 

74 TwrUc months back manj contracts for the supply of good Bengal locomotne 
fuel were entered into bj coal companies at a rate of about Rs 3-8 o per ton delivered into 
vagors at the mines, .and ! think that under ordmarj circumstances Rs 3 S-o to Rs 4 may 
be taken as a fair average price for good Bengal coal The prohibitive price at which it is 
now being sold prevents its being u«cd on the Madras Railwaj.but the general opinion seems 
to be that the high rates non ruling will give waj to more normal prices within the next 
twelv e months, and, if freight charges can be economical!) arranged, there does not appear 
to be anj rea«on why in 1896, and until the Hast Coast Railwaj is opened between Bez- 
wada and- Madras,* s-abornc Bengal coal should not successfully compete with Smgarcm 
coal on-thc Madras-Cuddapah district of the Madras Railway. 


75, The different arrangements under which, it occurs to me, the business of rccciv- 
ing supplies of Bengal coal at Madras could be carried out are— 


B — Commmioo a trot »« Calcutta 
to contract to dal ret f o b 
VaAat. 


■)(»)a.tai 
t mool 


/(•) on weight at shown on 
I way way b II* in Calcutta. 


tied quantity each month) 


f pigment 
ref to be ' 
) made 


/ (e) on weight uihiwnv 


,r‘ 


«hip at Calcutta 


(O railway company, 
. to hare its o* n 
coll er with arenl 
to superintend bn 
woess in Calcutta 

(6) railway to hai . 
agent in Calcutta 
who would char- 
ier on behalf of, 
railway vessels 
for single Toyage/ 


) agent in Calcutta ( B t> J 
to contract to> S'* 1 
carry to Madras I E 1 1 


f(m) at Sued 
per voyage 


(>) on ^acc 


D,— Railway to hare agent in Cabs /(c) on am 
culta who would purchase on -a I rate ol 

behalf of railway op to a maai 2 l as the r 

mum stated quant ty within a | decreas. 


ant disbursed , th< 
!e per ton of payment 


weighed icto 
tta 

1 weighed out 


weight as taken 
on^M K weigh 

I way way bills 


of coal dealt^ j 

(11) as taken on M R weigh bridge 
76. The question as to the procedure that should be adopted to ensure the receipt 
of full contract weight of coal, and at the same time avoid delajs and inconvenience, is a 


. * »• f- 

Purchase rate per ton at mmes 480 

Tranage, at 3 pies per ton per mile, from hellandu to Madras— 360 mites . . . . 5 10 o 


Total 
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difficult one to solve Railway companies and coal companies have not as jet be**n able 
to satisfactorily arrange matters between themselves, and there is no generally recognized 
method of dealing with ship’s cargoes 

77 In order to save delay and expense railway companies ash that the weight of 
consignments may be calculated on the cubical contents of wagons different allowances 
being made for different descriptions of coal, but in manj cases this arrangement has been 
found to be unsatisfactory, aid railway companies have put down weigh bridges for the 
purpose of weighing either all or a percentage of the wagons carrying a consignment, 
unless however, the coal is loaded directly into steamers railway weights, in whatever 
way arrived at, ire not of much value fo the purchaser 

78 Suppliers naturally prefer to receive payment for their coal as delivered in Cal 
c utta rather than wait for advice regarding the outturn at port of destination When 
tendering for contracts in which it is stipulated that payment is to be made on the weigh* 
as found on delivery at destination port, they invariably add a large percentage to the 
price at which they can undertake to deliver fob Calcutta As a set off against jvaotage 
etc, they are willing to give an allowance of about 24 per cent on invoice weight if 
Calcutta figures are accepted 

79 The most complete way of dealing with a coal cargo is for it to be weighed into * 
the ship at Calcutta for the satisfaction of the coal company, and weighed out of the ship 
at the port of destination for the satisfaction of the shipping agent and the purchaser 

80 The Bengal Chamber of Commerce employ a staff cf men known as “sworn 
measurers, and the Chamber undertake to weigh and grant certificates for coal as loaded 
into lighters or as put on boardship In the case of coil put on boardship direct from 
wagons, the Bengal Chamber of Commerce will also undertake to check, as far as possible, 
the railway way bills for the purpose of noting the name of the despatching station, but 
as explained in previous paragraphs of this report, tl u check is not sufficient to ensure 
the shipping of coal of the description an 1 quality contracted for The charges that arc 
made for the services of a sworn meacurer are for consignments of coal or coke under 
ioo tons, annas 4 per ton, exceeding 100 tons, anpas 3 per ton exceeding 200 tons, 
annas 2 per top 

81 An alternative means for checking the weight as well as the quality of coal 
shipped at Calcutta is for the purchaser to employ an inspector on his own account, but as 
such an inspector would necessarily have to be an expert judge of coal and would be 
required to give a lot of time at irregular intervals, to personal supervision of the work, 
and would, moreover, have to be a man above suspicion it is not to be expected that a 
really competent man would undertake the vvorl except for a fairly high remuneration 

82 Under present circumstances coal companies object to having to deal with ship* 
ping business, and if a coal company contracts to make deliveries at Madras, it is probable 
that unless they intend to have their own steamers, the rales quoted will be I igher than 
the price that would have to be paid if the business were divided between a coal company 
who would deliver f 0 b Calcutta and a shipping agent who would arrange for the «ea 
carriage of the coal When calling for ti nders for supj lies of coal the Burmah State Rail- 
way ask for alternaHv e rates one for deliveries at Rangoon and one for deliveries fob 
Calcutta At the same time they advertise for tenders for the carriage of their supplies 
from Calcutta to Rangoon, and I believe that, as a rule, the contract for the supp'y of coal 
is dist ret from that entered into with the shipj mg contractor If the different coil com- 
panies lave their own steamers, the difficulty of arranging for freight which now causes 
them to fi-sitate before entering into agreement to deliver ex si ip, would no longer exist, 
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and being able to correctly estimate all charges, they would be in a better position than at 
present to tender for supplies delivered it Madras 

S3 l think tbit much might be done in the mittcr of reducing freight charges if 
Other railway companies woull cooperate with the Madras Railway Company, and 
jointly place large orders with one concern If this were done, sufficient business might 
be placed in the I ands of one coal company to mike it worth their while to start collier 
steamers on their own account or obtain such vc«*cls on time charters The order which 
the Madras Railwa) alone could give would not be a sufficient inducement for any firm to 
do this l understand that the South Indian Railway Company have already expressed 
their willingness to consider son e such scheme, and from conversation winch I had with 
the Locomotive Superintendent of the Bombay-Baroda Railway, I gathered that he would 
be glad to entertain proposals for .an arrangement of the kind suggested The Locomotive 
Superintendent of the Great Indian Peninsula Railway is not disposed to favour the more 
extended use of Bengal coal on his line, but I beg to suggest that the Ceylon and Southern 
MahraUa Raviway Companies lie asked to give consideration to the question, and if the 
several railways mentioned were to co operate in the way proposed, I think it would be 
a step in the right direction towards the obtaining of good Bengal coal at a cheap rate 
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STEEL-TIRED WHEELS. 


Report of the Committee of the Master Car-Butlders' Association, dated 
Philadelphia, 34th May 1894 


Your Committee has received replies to its circular of inquiry from 62 members 
representing 17,562 cars, or about 57 per cent, of the passenger, car equipment in the 
country. These members report 145,820 wheels under passenger equipment cars and 
that 51,862, or about 36 per cent, of them, are steel.tired wheels. . 

The following information has also been tabulated from these replies — ■ 

NUMBER OF STEEL-TIRED WHEELS IN USE OF EACH TYPE AND MAKE 
Engine Truck and Tender Wheels Included. 


TTFE 

'mike. 

NUMBER. 

TOTALS. 


Allen . . . . 



»3»943 



Paige .... 



7,369 



Boies ...» 



1,898 


Bolted Plate . , 

Tburbur .... 



144 



Munton .... 



50 



Chicago Spring & Tire Co 



50 



Indefinite . . . 



9.095 

3 .549 








Arbel .... 


. . 

3,200 



Krupp .... 



236 



Paige .... 



7 i 5 



Boies .... 



698 



Brunswick ... 



i,.8 7 


Spoke . ' • 

Vauclain .... 

Owen & Dyson , , 



704 




8 



Wednesbury ... 



32 



Cast Spoke (C. & A R R ) 



412 



Cast Spoke (B. & M k. in Neb ) 



62 



Plain Spoke (0 & W. R. R.) 



too 



Indefinite .... 

• 


1.330 

8,784 
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KUMDLR Or STEEL-TIRED WIIETLS IN USE OF EACH TYPE AND MAKE. 

Engine Truck and Tendfr Wheels Included — contd 


TTM 


Disk or Solid Plate 


Indefinite 


Mine 

NUMBER. 

TOTALS 

Alien .... . 

*.435 


Atbel ...... 

18 


Dotes ...... 

244 


Krupp 

5.795 


Washburn . . . * . . 

1,68 1 


Snow, Boltless .... 

3 . 5*5 


McKee, Fuller &. Co ’ . . . 

208 


Fowler ...... 

259 


Taj lor Iron &. Steel Co . . . 

too 


Indefinite 

418 




17.673 



8,600 

Grand Total 


67,600 


Note— Fifteen members reporting steel t'red wheels failed to specify number, type or make, and 
therefore are not represented in the figures given in this statement. 


DEFECTS DEVELOPED IN EACH TYPE OF WHEEL. 

Numbers under each Item Indicate the Number of Members Reporting 
SUCH DEFECTS. 


DirecTs 

Bolted 

plate 

Spoke. 

Disk or solid 
plate. 

Loose tire .... 





22 

IO 

. 11 

Loose hub .... 





*3 

2 


Loose bolts ... 





37 

r 

Z 

Loose plates .... 





22 



Broken bolts .... 





30 

1 


Burst tire .... 





M 

8 

3 

Burst or cracked hub . . 






*3 

t 

Broken or cracked plates . 





5 

... 

3 

Bolt holes worn oblong 





23 

... 


Burst or cracked solid disk centres 






** 

4 
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DEFECTS DEVELOPED IN EACH TYPE OF WHEEL. 

Numbers under each Item Indicate the Number of Members Reporting 
such Defects — contd. 


Drpects 

Bolted 

plate 

Spoke 

Disk or solid 
plate. 

Broken or cracked brackets on solid disk centres . 

Broken or cracked spokes . . . . . 


10 

■ ■ 

Broken or cracked rims on spoke centres . . . 


2 


Rims of spoke centres flattened between spokes . 




Broken or cracked internal flange on tire . . 

3 



Retaining ring broken or defective .... 

2 

3 

5 

Total 

171 

50 

29 


DEFECTS FIRST DEVELOPED IN EACH TYPE OF WHEEL 
Numbers under each Item Indicate the Number of Members Reporting 
such Defects first Developed 


D errors 

Bolted 

plate 

Spoke 

Disk or solid 
plate 

Loose tire . 

10 

S 

8 

Loose hub , 

2 

l 


Loose bolts . 

3 ' 

I 


Loose plates ........ 

9 


1 

Broken bolts ........ 

4 


... 

Cracked tire ........ 

3 



Cracked plates ....... 

2 

2 

1 

Cracked spokes ....... 

... 

5 

... 


1 




TYPE OF WHEEL FOUND TO GIVE MOST SATISFACTORY SERVICE 


Type 

Mem 

Number 

tSERS REFOKTIHG 

How many steel tired 
wheels m use 

Bolted plate . , , . ^ . . . 

16 

2 5»335 

Spoke ....... 

4 

3 i *96 

Disk or solid plate ...... 

*5 

* 5.363 

Not given ....... 

27 

23,706 

Total 

62 

67,600 
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MMIT OF TlllCKNLSS TOR T1RCS 

It «ccms to be the concensus of opinion tint one inch is the proper limit of thickness 
tor tires On iccount, however, of the vanetj of sections of tires used, it is important 
that this limit be clcatl) defined and jour Committee, therefore, offers the following re- 
commcndstions 

1 Tt at the limit fo* thickness of tires of all steel-tired wheels shall be one inch 
measured normal!) to tire tread and radiill) to the cuned portions of the flange, through 
tl* thinnest part within 4J inches from the back of the flange— the thickness from the 
litter point to outer edge of trcid to be not less than one-half inch at thinnest part 
See Plate / WVU. 

2 *1 bat, in order to facilitate Inspection, a small groove shall be cut on outer edge 
of all tires at a radius J inch less than that of the tread of tire when worn to th<* pre- 
scribed limit- 

3 That the above recommendations shall be submitted to letter ballot for adoption, 
as ‘ Recommended Practice" of the Association 

Drawings, accompanied by notes containing information as to number of parti 
weights of principal parts and methods of manufacture and re-tiring, are submitted here* 
with, See Plate L\XVII to L\X\l/, and include all makes and stjles of steel tired 
wheels now in the market for which jour Committee has succeeded in obtaining such 
information 

Respectfully submitted, R. C Marshall, Chairman 
J. 0 Pattec, 

C H Copy, 

A E Mitchell, 

H Bartlett, 

T. A Bissell, 

Committee 


Discussion on steel tired wheels 

Mr WALLIS I move that the recommendation of the Committee be submitted to 
letter ballot 

Mr WAITT It seems to me it would be somewhat unfortunate to have the re- 
commendation submitted to letter ballot in just the form that it is now I notice in look- 
ing over the different types of wheels that there are-some types that would manifestly be 
dealt with unjustly if the recommendation of the Committee should be finally adopted. 
There are some types of wheels two types I see— th Washburn wheel and the McKee- 
Fuller wheel— where the tire and centre are in one piece , where the tire is supported 
solidly, so that it cannot be affected by expansion or contraction to take one part away 
from the other There are some members who can testify from a number of years of 
experience with some thousands of such wheels that they have found to run with perfect 
safety without any exception at all, or any failure at all , that they can run the tires down 
to half inch thick, and have never found a single case of a burst tire or cracked tire I 
will say that we do not use those wheels on our road, though I wish we did, so as to have 
an opportunity of gaming experience with them But it seems to me that in any stand- 
ard that we adopt for the Association we ought to make it so that it Will be just to all 
We do not want to throw out the tire of a wheel that is perfectly safe to run for a great 
many thousand miles more, simply because it is the misfortune of seme of the wheel 
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makers to have their tires separate from the centres, so that the heat, when the brake 
shoe is applied, will expand the tire and not give a firm foundation on the centre I hope 
that if this is going to be submitted to letter ballot that it will provide for the two ctasses 
of wheels, one where the tire is solid with the centre, and the other where the tire is 
separate from the centre and is held by retaining rings or bolts 1 think Mr. Lentz and 
Mr Adams both have had experience with the tj pe of wheels where the tire and the 
centre are practically welded together, and I wish that each of the gentlemen would gne 
us his tfxpenence with the running of the tres down to less than one inch m thickness. 

Mr Lentz I am sorry that 1 have not the data with me which might enable me to 
give the Association the benefit of our experience with the McKee-Fuller wheel But 
m) recollection is that the present practice on our road is that we wear them down to five 
eighths of an inch 

Mr ADAMS I can say, Mr President, that Mr Lentz is perfectly safe in nearing 
the wheels down to five eighths of an inch We have used that tj pe of wheel fo' twenty* 
five years, more or le«s, and probably have the largest number of that type of wheels in use, 
although we use different makes of steel wheels We have a good many Washburn and 
some Boies and a good many of the Brunswick wheels, as they are termed here and I see 
they make difference between the Brunswick and Wednesburv But the Brunswick 
wheels we have are all made at Weonesburj. We have about six hundred of them We 
have been accustomed to use the Washburn wheel, which is the type of wheel understood 
by all to be virtually a solid wheel The steel is fused on to the cast iron and we ha\e run 
a great many of those nheels don n to a quarter of an inch I may say that ire do not 
consider that good policy, however For the last two or three j ears we have taken con- 
siderable pains to watch the working of those wheels and two years ago we used fifty 
per cent of the wheels that came out from the passenger service, where we thought we 
had used them as long as it would be safe and prudent to use them in passenger service 
and put them into freight, and they continued to run in freight, and vve usually found that 
they would do the service then of about three or four cast iron wheels The last year 
there was about ninety percent of them that went into freight The reason for that is 
that the general impress on all over the country is that steel wheels should not be used 
much less than an inch thick The consequence was we have not run them down so )ovw 
and we have taken them and put them right into freight service We cannot afford to 
throw away a wheel that will do five or six or eight years freight service and make it scrap 
We know that they will do this service in freight use after they have done two or three 
hundred thousand miles in passenger service We have had some broken wheels of the 
Washburn pattern it is true, but as I have stated to the convention two or three tiroes, 
we never have had an accident resulting from one of those wheels in twenty five years 
They always showed the defect before any serious trouble resulted and we verily believe 
that they are as good a wheel as any We have been very fortunate- with all our steel 
wheels We call them all good wheels 1 do not know that I have any special preference 
for one over another— a very* great preference But I think from our experience 
we are rather led to the conclusion that the Washburn wheel is the cheapest wheel 
for the money It has done the most service for the money expended, and we can 
get so much more wear out of it by using it in freight service As to the wheels that 
are made up or shrunk on to the centre, it would not be a verj safe thing to put them 
into freight service after they get down to three fourths of an inch or seven eighths of an 
inch perhaps If the track happened to be rough, or anything ol that kind or they struck 
a frog, they would be liable, if they are so thin, to break the tire , wh le the wheel that is 
solid and ls«s go* a base to it is not subject to that liability My experience has been very 
favourable to the steel wheel and our wheel equipment is, and has been for nearly twenty 
} ears entirely steel We never put anything else under our passenger equipment or unaer 
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an) of our engines Our presi lent would not nlloiv it He liirdly would consent to allow 
a car to come on the road that did not hate steel wheels Of course, we hate to run them 
sometimes, but we object to tl cm, 

Mr WAtTT I mo\e an amendment, which is that when this matter is submitted to 
letter ballot it be so modified as to provide for a thickness not less than five eighths of an 
inch in the case of wheels where the lire and centre are fused sol d , but in the case of 
made up wheels it be as the Committee recommend 

Mr CasasavE I second the amendment 

Mr MlTCHCLL 1 would Ike to ask Mr, Adams if he uses the worn out McKee* 
Fuller wheels to place under freight cars for interchange with foreign roads 

Mr Adams We never have used the McKee-FulIer wheel 

Mr MITCHELL The Washburn wheel, I should say 

Mr ADAMS We do not as a rule intend to put them undef cars for interchange, 
because there have been objections to them The 33 inch wheel gets worn down so small 
that the objection l has e heard brought against it^and it was the only objection— was 
that it was smaller than the other wheels while then, is very little difference in the 
running of it Cut other roads would object to them and have taken them out sometimes 
when there was no occasion for it -whatever, and we have lost some in that way, so that we 
have confined these wheels more particularly to cars that are retained on our own road 
such as flat cars and cars of that character that do not go away from home so much We 
have intended to place them there more than anywhere else, more for the purpose of 
keeping them in use than anything else When the 36 inch wheel, which is our standard 
wheel now, is worn down so thin that we would hardly keep it under passenger service, 
it is just about the right size for freight, and I have never heard an objection raised to 
that. The only objection I have ever heard brought against the wheel in freight cars was 
that it wai smaller than the other wheels It would not be perhaps more than thirty 
inches, and they would take it out because it was smaller 

I do not understand what the Committee desires in regard to the groove in outer face 
of tire 1 do not quite get the idea of )L I would like to hear that explained a little 
more fully. 

Mr MARSHALL The sections of tires of different wheels are so different that in- 
spectors cannot correctly judge the thickness of the tire from the thickness at the edge. 
Some tires have more metal on the outer edge than they have at the centre and some have 
very much less The idea is to cut a groove on the outer face of tire a quarter of an inch 
below the condemning point, such groove to be cut when the wheels are made or when 
they are mounted by shopmen who will know the exact section of the tire 

Mr Adams You do not show that in your diagram 

Mr Marshall We tried to do so One fourth of an inch above that groove is the 
condemning point for any steel tire 

Mr Gibbs I would like to ask the Committee if in their replies any distinction was 
made on the tire thickness between wheels with the integral centre and the bolted centre 
That m ght guide us somewhat 

Mr Marshall There were very marked differences shown between the integral 
lock and the other methods of tire fastemng They seemed to be governed principally 
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by the amount of metal that was cut away under the flange by the tire fastener and also 
by the amount of metal shown on the outer edge as compared with the amount in the 
body of the tire, 

MR Bush It does not seem to me quite right to adopt a limit such as proposed by 
Mr. Waitt, without further investigation, and I would like to propose a further arrend 
ment I would suggest that the report of the committee be received and printed and 
that the committee be continued another year with instructions to report on this distinc- 
tion that has been brought up, and Include it 10 the report 

Mr Lewis It seems to me it IS not just exactly the thing to establish an arbitrary 
limit for all forms and kinds of steel-tired wheels We know that a wheel that is shrunk 
on or held on to the centre by an ordinary retaining nng does not have the «ame strength 
that a tire has which has a supplementary flange to be bolted through the centre, similar 
to the Allen paper wheel or the Paige wheel Now we know that a tire of that form of 
construction will stand very much more than a plain tire without the supplementary ring* 
and it would seem that the Committee should submit the question according to the 
different types of wheels shown by them here as to what the limits should be, and not 
establish an arbitrary limit for all steel tired wheels, no matter what the design of the 
tire is 

Mr Mitchell Regarding the question raised by Mr Lewis, as I understand the 
recommendation of the committee of winch I was a member, it was that one inch should 
be the limit for interchange Several makes of wheels can be worn down less than one 
inch As I understand, this one inch governs only the interchange of cars from one road 
to another, and does not govern the action of any road as to the condemning point of steel- 
tired wheels on its own road 

Mr Lentz I second the motion Mr Bush made 

The President Do you accept Mr Bush’s amendment, Mr Wallis? 

Mr Wallis I do not 

The PRESIDENT Mr Secretary, will you read the amendment ? 

MR ClOUD I understand Mr Bush to propose that the motion he amended so that 
the Committee shall be continued another year to report further, making a distinction 
between the two classes of wheels, those which have the tire welded to the centre and 
those which do not 

The President As you understand, gentlemen, you vote now on Mr Bush's 
amendment to the original question 

The amendment was lost 

Mr Barr Did we vote on the amendment to continue the Committee for another 
year ? 

The President Yes 

Mr Barr I do not think that was understood 

THE President We will take the vote over again if it was not understood. The 
Secretary will read the motion 

Mr CLOUD Moved to amend so as to continue the Committee another year, with 
instructions to report further and distinguish between the two clas«es of wheels, the one 
in which the tire is welded to the centre and the other in which the tire is not welded to 
the centre . 
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This motion was put and carried 

Tttn PRESIDENT The tote in the first place was taken on the amendment of Mr 
Bush, wl ich was not accepted by Mr Wallis, who made the original motion That brings 
us back to the original motion so that we must take a \ote on the original motion as first 
ottered, as amended 

MR 1 EWiS I would like to have you state what that motion is 

Mr Clovd The amendment seems to take the place of the original motion, so 
that another \ote will be on the question you ha\e just carried which is Are you going 
to continue the Committee another year to make i distinction in limit between the wheels 
in which the centre is welded to the tire, and wheels where it is nut so welded? 

Mr Marshall It seems to me, if this was referred back to the Committee, they 
could confer with the members who are specially interested, at the convention here, and 
report to the contention at the last day's session If it is in order I would ofTer that as an 
amendment to the motion that has been made, that it be referred to the committee to 
consider that question and put in shape 

MR CASANAVE You would have to reconsiderthe motion just passed in order to do 
that, and that will be the simplest way to go about it. If it is recommitted to the com- 
mittee to-day to be reported on to-morrow, they can get the report in shape to be acted 
upon 

Mr Lentz I move that the resolution just passed be reconsidered 

The motion to reconsider was earned. 

MR CASANAVE I would mo\e that the report be recommitted to the Committee to 
be reported back to-morrow in accordance with the views here expressed by the members 
fixing limits for the thickness of tires of diilerent kinds of wheels 

Mr Lentz Before that is put, I would say that I think it is a little irregular. The 
proper proceeding now, I think, wcul<{ be to bring the original resolution again before 
the convention and vote that down, and then Mr Casanave can bring in his resolution 

Mr Wallis I hope that will not be voted down, for this reason We all know we 
are in need of some limit for the built up steel-tired wheels This little V that is placed 
on the side will gne us that information The amendment proposed by Mr Waitt re- 
quires that wheels fused to tire shall have the V fixed at another point That seems to 
be satisfactory to the users of those wheels It will give them the limit they want It 
will give to others using the built up wheel the limit they want and it will put us in a 
position where we have something to act on during the coming year, rather than the way 
we have been acting for a long time 

Mr CLOUD The. motion is as first amended before this reconsideration, that a special 
thickness be made for the limit of tires on wheels which have the tires welded to the 
centres, and it would make No I read as follows That the limit for thickness of tires 
of steel tired wheels in which the tire is not welded to the centre shall be one inch 
measured normally to the tread and radially to the curved portions of the flange through 
the thinnest part within 4 I inches from the back of the flange — the thickness from the latter 
point to the outer edge of the tread to be not less than half an inch at thinnest part and 
that the limit of thickness of tires on wheels having centres welded to tires shall be five- 
eighths of an inch 

The motion was lost 

The President Now we are ready for your motion, Mr Casanave 
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Mr CASANAVE I renew my motion that the subject be recommitted to the Committee 
with instructions to change the recommendations in accordance with the de<ire of some 
of the members, and that they report at a later session of this convention 

The motion was carried 

The President [at a subsequent session) We will now hear from the Committee 
on Steel-Tired Wheels This report was recommitted to the Committee 

Mr MARSHALL The Committee on Steel Tired Wheels has considered the quest/oa 
which was referred back to it of making a special limit for certain wheels which have 
the tires fused to the centres It finds that there would be some difficulty in arranging 
to make a concession of that kmd , that it would bring up the necessity of making similar 
concessions for some other constructions of wheels, and it, therefore, recommends that the 
recommendations of the Committee as they are given in the report be submitted to letter 
ballot for adoption as recommended practice of the Association 

Mr Waitt I move that the report of the Committee be received and their recom- 
mendations submitted to letter ballot. 


The motion was carried 





Selected Paters, 1894. 


337 


The flexure of axles. 


THE FLEXURE OF AXLES. 


U is not possible to place any load however small, on the journals of a pair of wheels 
and axle without producing flexure of the axle, and in consequence of this flexure the 
gauge between the wheels is decreased at rail level and increased at the tops of the wheels 
It has not hitherto been considered necessary to fix any particular limit to this flexure/ 
provided the axle is made strong enough to bear the stress produced without risk of 
failure. 


If the axle be sjmmetrically loaded, and the part between the'wheel seats be straight 
and not tapered, the curve of deflection will be a true circle, of which the radius is 



In which E is the modulus of elasticity which vanes from 12,000 to 13 000 tons 
per square inch for iron, but is sometimes as high as 15,000 for the steel of which axles 
are made 


1 is the moment of inertia of the section, which for a circle is 
radius 


n r* 
4 


where r is the 


M 1* the bending moment, equal to the weight on each journal multiplied by its hori- 
zontal distance from the centre of pressure between the wheel and rail 


If the axle be tapered between the wheel seats, this equation still holds good but as 
tfle diameter increases, so does the radius of curvature, and as this is proportional to the 
fourth power of the diameter, the curve will differ considerably from a circular arc 


At the wheel seats, the axle, being firmly fixed in the boss of the wheel, will remain 
straight but the curvature will extend for a short distance inside the inner face of the 
boss, this distance depending on the accuracy with which the axle and boss fit one 
another The backs of the wheel flanges will be parallel to and will have the same 
splay as the radius of curvature at this point This splay is in no way affected by the 
flexure of the journals, or of the part of the axle between the journal and wheel boss 

For the standard 5ft 6in gauge axles, the distance between centres of journals 
is 87 inches and between centres of rails 68 4 inches, the distance from centre of journal 
to centre of rail is therefore 9 3 inches when the wheels are centrally placed, but to allow 
for variations it may be taken as 9 5 inches * 


The journal load on the i2-ton axle may be taken as 5 5 tons on each journal, the 
centre of the axle is si inches diameter, tapering to6i near the wheel seats. 

The radius of curvature at centre for an iron axle is therefore not less than 


12,000x2 75*Xg’ 


10,316 inches 


1 95 X 55 X 4 

and near wheel seat it is not Jess than 

_ 12,000X3 125 * XV = 202 inches 

* 95x55*4 

The length of ante which bends may be taken as do inches, or a little more thaa the 
distance between hacks of bosses, the diameter ol the wheel oa tread is 43 ■nclies. 

• II the journals or .hset.be nn.ymme.r catty MUj » ^ 

one wheel and greater at the other but the total splay will not be very materially aflecteo. 
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Therefore if the axle were 5^ inches diameter throughout the splay, or difference between 
the wheel gauge at top and bottom would be for’an iron axle not more than 

60 x 43 , , 

— = 025 inch nearly 

295 5 3 3 

If the axle were 6J diameter throughout, the splay would be about o 15 inch , allow- 
ing for the proportions of the various parts, the actual splay will be slightly more than 
halt the sum of these or about 022 inches this is about 002 inch for every ton earned 
by the pair of journals The actual variation from gauge is only half this splay, or o 1 1 
inch with the full load of 1 j tons on the journals 


The light axle has a minimum diameter at centre of 5 inches tapering to 5} at wheel 
seats and if the total load be 11 tons the weight on each journal will be about 5 tons 
therefore, 


12 000 x 2 
95X5 *4 

12 000 X 2 875 * X 7 T 

95X5X4 


7,757 inches 
13,556 inches 


If the axle were 5 inches diameter throughout the splay would be = 0334 

of an inch if it were 5} throughout it would be o 19 inch , the actual splay will be about 
o 28 inch, equal to o 028 inch for each ton carried by the pair of journals If the diameter 
at centre were 5$ inches the total splay would be about 0 24 inch 


For steel axles, the splay would be from 10 to 20 per cent less than that given by the 
above figures 


It should be noted that unless the wagon is moved after being loaded, the friction 
of the wheels on the rails may prevent the full splay being produced , in the 12 ton axje 
the friction of each wheel, with a coefficient of one-sixth may be one ton, and as this acts 
with a leverage of 21 5 inches, it might counteract the tendency to deflect caused by 
2i tons acting on each journal with a leverage of 9 5 inches, which might increase or de 
crease the splay by o 09 inch , it is therefore desirable to move the wagon before making 
any measurements 

For the standard metre gauge axle as illustrated in Plate IX, Vol III, the d ameter at 
centre is 4i inches tapering to 4I at wheel seats The journals are 56 inches and the 
rails 41 & inches centre to centre allowing a margin we may take the distance from 
centre of journal to centre of rail as 7 5 inches The load on each journal, with 6 tons 
axle load, will be about 2 8 tons, the effective length between wheel bosses 36 inches and 
the diameter of wheels 28 inches 


R, = 


12 000 x 2 125 *xir 
75x28x4 


= 9,151 inches 


12 000x2 188‘xir 

R, = =ro,28€ 

* 75x28x4 

If the axles were 4! throughout, the splay would be 


28 X36 

9 *37 


= 011 inch 


If they were 4S throughout, it would be nearly o 099 it will actually 
or rather less than 0 02 inch for each ton on the pair of journals 
Slay, 189S 
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TO STANDAR D SECT ION DF TYRE. 

5EJ. 6IH GAUGE. 


FIG. I. 

I. S.R. STANDARD 
WITH RING FASTENING. 



FIG. Z. 

E.I.R. STANDARD 
WITH STUD FASTENING. 





nmifta* of Jjocomotirf and Carriage Suprrin Icnden tt for India — Proceedings, 189£. PLATE XXXVIII 

SUBJECT 7 B . SYSTEMS OF FASTENINGS, 
CAPABLE OF BEING ADAPTED 
TO STANDAR D SECT 1DN DF TYRE. 

5EJ 6 is GAUGE. 


FIG. I. 

I. S.R. STANDARD 
WITH RING FASTENING. 



FIG. 2. 

E.I.R. STANDARD 
WITH STUD FASTENING. 
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PLATE XXXIX. 


SUBJECT 7 B . SECTIONS OF TYRES 
AND FASTENINGS. 

5'J6» GAUGE. 

:<*;> s,w 


FIG. I. 

M.R.C. STANDARD. 



FIG. 2. 

I.M.R. STANDARD. 
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SUBJECT 7 B . SECTIONS OF TYRES 
AND FASTENINGS. 

5 rj 6'* CADGE. 

Xoff S iu 


FIG. I 

M.R.C. STANDARD. 



FIG. 2. 

I.M.R. STANDARD. 
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SUBJECT 7 B . ROLLED TYRE. 


PRO VISIONAL STAND ARD . 
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SUBJECT 7 s . SYSTEMS OF FASTENINGS, 
CAPABLE OF BEING ADAPTED 
TO STANDARD SECTION OF TYRE. 

METRE. GAUGE. 


A. 

STUD FASTENING. 

(CaUtl pi at t vc* 1 


GLUT FASTENING. 

(\>IV PLATE XXl^X 
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SUBJECT 7 C . 

PRESSED STEEL AXLE BOX 

AND CLIP FOR BEARING SPRING 
5<- T 615 GAUGE. 


CROSS SECTION THRO 
CENTRE 


LONGITUDINAL SECTION 







Ci " nmttft r>f Jsx-omottre Cn<! Curri-to* Sujvnntrmientf for Imha — l*metfihn>ji t 18'J/,. 


SUBJECT 7 C . 

CAST IRON 'AXLE BOX. 


FOR 

4/2— JOURNAL. 


5— 62 GAUGE. 


PLATE XLIII. 


fwfj w 3 |» I {-<4 


HALF SECTION HALF BACK SECTION ON B. B. 



STAMPED STEEL COVER. 


HALF SECTIONAL PLAN ON C. C. 
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HALF TOP PLAN. 
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PLATE XLV. 


SUBJECT 15. 

BLOCK PLAN OF WORKSHOPS FOR REPAIRING 
10 ENCINES & 100 VEHICLES AT ONE TIME. 
METRE CAUCE. 

APP ROVED OE S'CN. 

s«* 120 (M to 1 






Comm?’# °f Lrximflhr* Cnmajr ftnln for /n h i — Pn*rrt Unyi, 180 $ 

SUB JECT 6 6 . BQCiE TRU CKS. ?LkJt XLVIL 

AOLERii PATENT. Stt tiffin and Corr/spemJince.^^esJBi to 

L. &. Y. Rt 4S B'/i'X CAUCE. 



PV.AH 

k sl 0- J 







bi / m — 189$ PLATE XLVIII 

KS IN ADLER’S BOCIE. 

’3 FEET RADIUS. 

AUCE. 
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SUBJECT 7 C . Set Notts and Corresponding * » Pays 179 (o /84 

STAMPED STEEL AXLE BOX. 

5 F - T 6'N GAUGE. 


SccUc — 3 inches to I foot. 


HALF HALF LONGITUDINAL SECTION. 


BACK SECTION 
ELEVATION.I ON A. B. 


FIB. 2* 

PART SECTION SHOWING 








SUBJECT 15. 

BLOCK PLAN OF S. M. R. WORKSHOPS HUBLI. 
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PLATE LI 






PLATE L!l. 


Srr jVotiSanJ Cormptmrfmrr Ptupfs 2JS lo222 


SUBJECT 15. 

OF S. I. R. WORKSHOPS NEGAPATAM. 
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SUBJECT 5\ E.l. R. PEARCE'S 24 FEET TANK WAGON. 

TO HOLD 15 TONS MINERAL OIL IN BULK. 5'- 1 6'-" GAUGE. 




SUBJECT 5 A . M.R. C. TANK WACQNS. 

TO HOLD EITHER 15 TONS, OR II TONS, OIL IN BULK. 5K 61! GAUGE. 
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PLATE LV. 


See Notts and Correspondence. Page 227. 




SUBJECT 5 A . S. I R. TANK WAGON. 

TO HOLD 10 TONS PETROLIUM OIL IN BULK METRE GAUGE 

Scaf«-*l mcA = 1 foot 


Committee oj Loco oftre m l Carnage Sipenntcnde /» for It i a— Proceed ngs 1894 PLATE. LVI. 

A«s Noltt and to rrripondtncr Page 228 
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THE COUNTERBALANCING OF LOCOMOTIVES. 

SHOWING OIAGRAMS TAKEN IN THE ENGINEERING 
DEPARTMENT OF PURDUE UNIVERSITY. 
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DIAGRAM OF TIRE WEAR. 

4 COUPLED S WHEELED PASSENGER ENGINES. 


( Repnnttd ty ptrmimon from thi PrvCttdutyt, American Ry M M Atioelation 1895.) 


C B. &N ENGINE N8 6. 
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V*' if •) ermla lu,lt Jui India— P, outdo jt, 1894 PLATE LX. 


DIAGRAM OF TIRE WEAR. 

4 COUPLED 8 WHEELED FREIGHT ENGINES. 

(RepnnUd byptrmsiienfrom tJuPrecctJcngi'AmcruanRy MM Association 1895} 
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WEAR OF DRIVING WHEELS. 


4 COUPLED 8 WH EELED P ASSENGER ENGINE. 

(Reprinted ly permission from theP. octedmgt, American Ry Af Af Association 183SJ 


PRESSURE OF EACH WHEEL ON RAIL. ENGINE JUST STARTING. 
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CURVE OF TOTAL PRESSURE ON RAIL. ENGINE JUST STARTING. 
ALL DRIVERS. 



FIG. 4. 


FIG. 5. 


CURVE OF TOTAL ROTATIVE FORCE AT RAIL. ENGINE JUST STARTING. 



CURVE OF COEF 


SLIP. ENGINE JUST STARTING. 
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WEAR OF DRIVING WHEELS. 


PLATE LX1V 


4 COUPLED 8 WHEELED PASSENGER ENGINE. 


ly jr*n>ti*uonJ>om Ux i*roe«*J*ny« A mtn<an Jfy. Af M Atsociahori 7385) 


PRESSURE OF EACH WHEEL ON RAIL. AT 40 MILES PER HOUR. 



CURVE OF TOTAL PRESSURE QN RAIL, AT 40 MILES PER HOUR 



ALL DRIVERS. 







\ 


/ 



V7-N 


/7-N 






-/- 



\ 


/ 




V ^ 




CURVE OF TOTAL ROTATIVE FORCE AT RAIL. 



/\ 





/ \ 

/\ 


s^\ 


/ \ 8 ' 

/ \ 

^ 8 1 

y\ 


! ^ 

f V 


V V 


CURVE OF COEFFICIENT OF SLIP. 
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WEAR QF DRIVING WHEELS. LX 

4 COUPLED 8 WHEELED PASSENGER ENGINE. 


{Rrprixttd ptrmttnon iht jpreeeet&xiji. Am r us an Ry. Af- M, Attociatic* J B9 &- ) 


PRESSURE OF EACH WHEEL ON RAIL, AT 60 MILES PER HOUR. 



CURVE OF TOTAL PRESSURE OR RAIL, AT 60 MILES PER HOUR 
ALL DRIVERS. 



CURVE OF COEFFICIENT OF SUP. 



FIG. 2. 


FIG. 3. 


FIG. 4. 
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WEAR OF DRIVING WHEELS. • 


PLATE LXYI. 


19 x 26 TEN WHEELED SIX COUPLED ENGINE. 


[Reprinted ly per mmon from the Proettdmys American R\/ M M AsscetaLon,J83$.) 


PRESSURE OF EACH WHEEL ON RAIL, ENGINE JUST STARTING, 
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FIG 2 
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FIG 3. 


FIG.4. 
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PRESSURE OF EACH WHEEL ON RAIL, AT IQ MILES PER HOUR. pJG 5. 



CURVE OFTGrAL PRESSURE ON RAIL, AT 10 MILES PER HOUR. 

ALL DRIVERS. 
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WEAR OF DRIVING WHEELS. • 


PLATE LXYI. 


19 x 26 TEN WHEELED SIX COUPLED ENGINE. 


(Reprinted ly ptrnutionjbim t he Proceedings, American Ry M M AssoctaUon,183S) 


PRESSURE OF EACH WHEEL ON RAIL, ENGINE JUST STARTING. 

% FIG I 
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CURVE QF TOTALPRESSURE ON RAIL, ENGINE JUST STARTING 
ALL DRIVERS. 
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FIG 2 

IC of let of froju 



FIG.3. 


FIG. 4. 
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PRESSURE OF EACH WHEEL ON RAIL, AT 10 MILES PER HOUR. FIG 5 , 
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CURVE OF TOTAL PRESSUREON RAIL, AT 10 MILES PER HOUR. 
ALL DRIVERS. 
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WEAR OF DRIVING WHEELS. 

19 X 26 TEN WHEELED SIX COUPLED ENGINE. 


PLATE LXVII. 


(HepnnUd Ity penMWQM fmt U* /VtMvcu&jtj/, Amenra* Rtj \f M hwiation, 1895 ) 



PRESSURE OF EACH WHEEL ON RAIL AT 30 MILES PER HOUR 
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WEAR OF DRIVING WHEELS. 

19 X 26 TEN WHEELED SIX COUPLED ENGINE. 


PLATE LXVIII 


{Rtj.Ti.nUi hy f>tr7*l**\o*fTon tfc* Pn>t*t«Ungs. Aw«rtc#n Rj M M A txoMUon, 189S} 


PRESSURE OF EACH WHEEL ON RAIL, AT 40 MILES PER HOUR 
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INTERNATIONAL RAILWAY CONGRESS LONDON 1895 

DIAGRAMS SHOWING GENERAL PARTICULARS' OF DIMENSIONS 
AND PERFORMANCE OF EXPRESS LOCOMOTIVES. 
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INTERNATIONAL RAILWAY CONGRESS LONDON 1895. 

DIAGRAMS SHOWING GENERAL PARTICULARS OF DIMENSIONS 
AND PERFORMANCE* OF EXPRESS LOCOMOTIVES. 
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INTERNATIONAL RAILWAY CONGRESS LONDON 1895. 

diagrams showing general PARTICULARS OE DIMENSIONS 
AND PERFORMANCE OF EXPRESS LOCOMOTIVES 
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INTERNATIONAL RAILWAY CONGRESS LONDON 1895. 

DIAGRAMS SHOWING GENERAL PARTICULARS OF DIMENSIONS 
AND PERFORMANCE OF EXPRESS LOCOMOTIVES. 
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({ 895 . 

pF EXPRESS LOCOMOTIVES. 
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BENGAL COAL FIELDS. 
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REPORT ON STEEL-TIRED WHEELS. 

-WtpnnUi p«’«uj 4 * t fr«miR,Tr«mU«»M.C B JU«iot«n. 

LIMIT OF THICKNESS FOR TIRES. ’ 
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REPORT ON STEEL-TIRED WHEELS. 
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